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(57)Abstract: 

PURPOSE: To detect passing of a projected article, etc., on a road 
surface and certainly prevent malfunction by changing an ABS control 
threshold value to a side where ABS control is hardly started by a 
threshold value changing means in the case when a positive change of 
accelerating and decelerating speed of higher than a specified value 
during non-ABS braking. 

CONSTITUTION: A control unit 24 respectively computes decelerating 
speed DVw1-DVw4 and accelerating speed AVw1-AVw4 for each of 
wheels in accordance with wheel velocity Vw1-Vw4 from wheel velocity 
sensors 27-30. Not only during ABS control but also in the case when a 
positive change of wheel accelerating and decelerating speed is judged 
larger than IG (for example, in the case when it is changed from -3G to - 
1.5G), the control unit 24 changes an ABS control starting threshold 
value DO from -3G to -5G. Consequently, a starting condition of the 
ABS control is limited. In the case when the wheel accelerating and 
decelerating value exceeds the threshold value DO and the ABS control 
is started, the control unit 24 permits a second time decompression 
motion. 
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[Claim(s)] 

[Claim 1] A wheel speed detection means to detect the wheel speed of a wheel on either side at least, 
respectively, Based on said wheel speed, whenever [ acceleration-and-deceleration / which compute 
whenever / acceleration-and-deceleration / of a wheel ] A calculation means, A threshold setting means to set 
up the ABS control threshold for starting the antiskid-brake control which controls brake oil pressure by the 
control cycle which has the boost phase which increases brake oil pressure at least according to whenever 
[ acceleration-and-deceleration / of said wheel ], and the reduced pressure phase which decreases brake oil 
pressure, Antiskid-brake equipment of the car characterized by having with a threshold modification means to 
change the ABS control threshold set up by said threshold setting means when a forward change of whenever 
[ acceleration-and-deceleration / of the wheel beyond a predetermined value ] was detected during non-ABS 
control into the side by which ABS control cannot be started easily. 

[Claim 2] Antiskid-brake equipment of the car according to claim 1 with which only predetermined time is 
characterized by establishing an ABS control prohibition means to forbid that ABS control should be started 
instead of said threshold modification means when a forward change of whenever [ acceleration-and- 
deceleration / of the wheel beyond a predetermined value ] is detected during non-ABS control. 
[Claim 3] Antiskid-brake equipment of the car according to claim 1 characterized by having an ABS control 
termination means to stop ABS control when ABS control is started and the reduced pressure time amount in 
the reduced pressure phase immediately after ABS control initiation is shorter than predetermined time. 
[Claim 4] Said ABS control prohibition means is antiskid-brake equipment of the car according to claim 2 
characterized by forbidding initiation of predetermined time ABS control after the peak value of a forward 
change of whenever [ acceleration-and-deceleration / of a wheel ] is detected. 

[Claim 5] A wheel speed detection means to detect the wheel speed of a wheel on either side at least, 
respectively, Based on said wheel speed, whenever [ acceleration-and-deceleration / which compute 
whenever / acceleration-and-deceleration / of a wheel ] A calculation means, A threshold setting means to set 
up the ABS control threshold for starting the antiskid-brake control which controls brake oil pressure by the 
control cycle which has the boost phase which increases brake oil pressure at least according to whenever 
[ acceleration-and-deceleration / of said wheel ], and the reduced pressure phase which decreases brake oil 
pressure, [ when whenever / acceleration-and-deceleration / of a wheel / exceeds said ABS control threshold 
during non-ABS control and ABS control is started ] Antiskid-brake equipment of the car characterized by 
establishing an ABS control termination means to stop ABS control when the reduced pressure time amount in 
the reduced pressure phase immediately after ABS control initiation is shorter than predetermined time. 
[Claim 6] A wheel speed detection means to detect the wheel speed of a wheel on either side at least, 
respectively, Based on said wheel speed, whenever [ acceleration-and-deceleration / which compute 
whenever / acceleration-and-deceleration / of a wheel ] A calculation means, A threshold setting means to set 
up the ABS control threshold for starting the antiskid-brake control which controls brake oil pressure by the 
control cycle which has the boost phase which increases brake oil pressure at least according to whenever 
[ acceleration-and-deceleration / of said wheel ], and the reduced pressure phase which decreases brake oil 
pressure, A terminating condition setting means to set up the ABS control terminating condition for terminating 
this ABS control on condition that predetermined after ABS control is started, when whenever [ acceleration- 
and-deceleration / of a wheel ] exceeds said ABS control threshold during non-ABS control, Antiskid-brake 
equipment of the car characterized by having a treading-in detection means to detect treading in of a brake 
pedal, and the terminating condition modification means which make it easy to materialize said ABS control 
terminating condition as compared with the time of treading in at the time of brake-pedal non-treading in. 
[Claim 7] Said terminating condition setting means ABS control terminating condition is antiskid-brake 
equipment of the car according to claim 6 with which it is that a boost phase carries out predetermined time 
continuation, and said terminating condition modification means is characterized by making it easy to materialize 
said ABS control terminating condition by setting up the predetermined duration of a boost phase short as 
compared with the time of treading in at the time of brake-pedal non-treading in. 



CLAIMS 



{Claim 8] Said terminating condition setting means **** ABS control terminating condition is antiskid-brake 
.equipment of the car according t^^laim 6 which is the case where the slip r^j^of a wheel becomes below a 
predetermined termination thres^^P and is characterized by said terminatin^^^ndition modification means 
making it easy to materialize saidAtJS control terminating condition by making said predetermined termination 
threshold into a smaller value as compared with the time of treading in at the time of brake-pedal non-treading 
in. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the antiskid-brake equipment which detects the skid condition 

of a car exactly and performs proper braking control. 

[0002] 

[Description of the Prior Art] As a brake system of a car, the antiskid-brake equipment which prevented the lock 
of the wheel at the time of braking thru/or generating of a skid condition is put in practical use. This kind of 
antiskid-brake equipment has the wheel speed sensor which detects the wheel speed of a wheel, the 
electromagnetic-control valve which adjusts brake oil pressure, and the control unit which controls an 
electromagnetic-control valve based on the wheel speed detected by the wheel speed sensor. When it asks for 
whenever [ acceleration-and-deceleration / of a wheel ] for example, based on detection wheel speed and wheel 
deceleration becomes below a predetermined value, while this control unit carries out reduced pressure control 
of the electromagnetic-control valve and reduces braking pressure, when wheel speed increases and wheel 
acceleration reaches a predetermined value by the fall of braking pressure, it increases braking pressure by 
carrying out boost control of the above-mentioned control valve. By continuing such a series of braking pressure 
control (henceforth ABS control) until a car stops, the lock thru/or skid condition of a wheel at the time of 
sudden braking is prevented, and it becomes possible to make it stop by the short brake stopping distance, 
securing the directional stability of a car. As for said ABS control, it is common to perform by control of two or 
more cycles which make 1 cycle four phases, a boost, boost maintenance, reduced pressure, and reduced 
pressure maintenance, or control of two or more cycles which make two phases, a boost and reduced pressure, 
1 cycle. 

[0003] If brake oil pressure is boosted in braking actuation, while the rate of a wheel falls, the rate of a car will 
fall. However, if rapid brake oil pressure is boosted and rotation of a wheel is restrained too much, while a wheel 
will produce a slip condition, the condition of not falling so much produces car body speed. In such a case, it is 
necessary by decompressing brake oil pressure to cancel the slip condition of a wheel and to recover the grip 
force with a road surface. Thus, when a slip of a wheel becomes large with an excessive boost, ABS control is 
started, and brake oil pressure is decompressed. However, reduced pressure of brake oil pressure is actuation 
which moves against original braking actuation, and when reduced pressure actuation is performed superfluously 
or superfluously, it makes the braking engine performance fall. Therefore, it is necessary to perform initiation of 
ABS control exactly and quickly as much as possible. While the responsibility of ABS control worsens, it is 
because the braking engine performance is made to fall, from such a viewpoint, as a start condition of ABS 
control, it is alike and is not concerned with whether the actuation signal of a brake switch was inputted, but 
when whenever [ wheel acceleration-and-deceleration ] exceeds the threshold set up beforehand, the antiskid- 
brake equipment constituted so that ABS control might be started automatically is proposed. 
[0004] In such antiskid-brake equipment, when change of whenever [ wheel acceleration-and-deceleration ] 
satisfies an ABS control start condition, ABS control will be started and reduced pressure actuation of brake oil 
pressure will be performed. For example, in overcoming the level difference which has a wheel on a road surface, 
whenever [ big wheel acceleration-and-deceleration ] occurs, ABS control will be started by this against mind, 
brake oil pressure will be decompressed, a brake stopping distance becomes long or there is a possibility of 
giving an operator displeasure by actuation of unnecessary antiskid-brake equipment. From such a viewpoint, 
when a level difference is detected, the antiskid-brake equipment which was made to blunt the start condition of 
ABS control is indicated by JP,5-50913,A. The percentage reduction of wheel acceleration is lower than the set 
point, and carries out predetermined time progress from brakes operation initiation, or when a car body G is 
beyond a predetermined value, it judges that there is a level difference, and it constitutes from this indicated 
antiskid-brake equipment so that initiation of ABS control may be blunted. 
[0005] 

[Problem(s) to be Solved by the Invention] Although it judges whether the level difference was passed based on 
the elapsed time from the percentage reduction and the car body G, or brake signal of wheel acceleration with 



the antiskid-brake equipment indicated by the above-mentioned official report, it is difficult in such a decision 
criterion for there to be a possibjjfckthat a level difference may be exactly L^^tectable, and to solve the 
problem of malfunction of the ab^^ABS control. It is because it is necessa^BB set up so that the downward 
tendency of the acceleration used as the element of a decision criterion in the above-mentioned official report 
may be produced also in ABS control and it may distinguish from the criteria as conditions for ABS control 
initiation clearly. This invention aims at offering the antiskid-brake equipment which was constituted from such a 
viewpoint, and can detect the projection of the road surface a car runs exactly, or passage of a level difference, 
therefore can prevent malfunction of ABS control certainly. Furthermore, this invention aims at offering the 
antiskid-brake equipment which can terminate ABS control promptly, even when ABS control is started by 
malfunction. 
[0006] 

[Means for Solving the Problem] This invention is constituted as follows, in order to attain the above-mentioned 
purpose. Namely, the antiskid-brake equipment concerning this invention A wheel speed detection means to 
detect the wheel speed of a wheel on either side at least, respectively, Based on said wheel speed, whenever 
[ acceleration-and-deceleration / which compute whenever / acceleration-and-deceleration / of a wheel ] A 
calculation means, A threshold setting means to set up the ABS control threshold for starting the antiskid-brake 
control which controls brake oil pressure by the control cycle which has the boost phase which increases brake 
oil pressure at least according to whenever [ acceleration-and-deceleration / of said wheel ], and the reduced 
pressure phase which decreases brake oil pressure, When a forward change of whenever [ acceleration-and- 
deceleration / of the wheel beyond a predetermined value ] is detected during non-ABS control, it is 
characterized by having with a threshold modification means to change the ABS control threshold set up by said 
threshold setting means into the side by which ABS control cannot be started easily. In this case, instead of said 
threshold modification means, when a forward change of whenever [ acceleration-and-deceleration / of the 
wheel beyond a predetermined value ] is detected during non-ABS control, an ABS control prohibition means by 
which only predetermined time forbids that ABS control should be started may be established. Furthermore, 
when ABS control is started and the reduced pressure time amount in the reduced pressure phase immediately 
after ABS control initiation is shorter than predetermined time, it can have an ABS control termination means to 
stop ABS control. 

[0007] After the peak value of a forward change of whenever [ acceleration-and-deceleration / of a wheel ] is 
detected, said ABS control prohibition means may be constituted so that initiation of predetermined time ABS 
control may be forbidden. Moreover, a wheel speed detection means to detect the wheel speed of a wheel on 
either side at least, respectively according to another description of this invention. Based on said wheel speed, 
whenever [ acceleration-and-deceleration / which compute whenever / acceleration-and-deceleration / of a 
wheel ] A calculation means, A threshold setting means to set up the ABS control threshold for starting the 
antiskid-brake control which controls brake oil pressure by the control cycle which has the boost phase which 
increases brake oil pressure at least according to whenever [ acceleration-and-deceleration / of said wheel ], 
and the reduced pressure phase which decreases brake oil pressure, [ when whenever / acceleration-and- 
deceleration / of a wheel / exceeds said ABS control threshold during non-ABS control and ABS control is 
started ] When the reduced pressure time amount in the reduced pressure phase immediately after ABS control 
initiation is shorter than predetermined time, it is characterized by establishing an ABS control termination 
means to stop ABS control. Furthermore, a wheel speed detection means to detect the wheel speed of a wheel 
on either side at least, respectively according to another description of this invention, Based on said wheel 
speed, whenever [ acceleration-and-deceleration / which compute whenever / acceleration-and-deceleration / 
of a wheel ] A calculation means, A threshold setting means to set up the ABS control threshold for starting the 
antiskid-brake control which controls brake oil pressure by the control cycle which has the boost phase which 
increases brake oil pressure at least according to whenever [ acceleration-and-deceleration / of said wheel ], 
and the reduced pressure phase which decreases brake oil pressure, A terminating condition setting means to 
set up the ABS control terminating condition for terminating this ABS control on condition that predetermined 
after ABS control is started, when whenever [ acceleration-and-deceleration / of a wheel ] exceeds said ABS 
control threshold during non-ABS control, It is characterized by having a treading-in detection means to detect 
treading in of a brake pedal, and the terminating condition modification means which make it easy to materialize 
said ABS control terminating condition as compared with the time of treading in at the time of brake-pedal non- 
treading in. 

[0008] In this case, said terminating condition modification means may be made to make it easy for said 
terminating condition setting means **** ABS control terminating condition to be that a boost phase carries out 
predetermined time continuation, and to materialize said ABS control terminating condition by setting up the 
predetermined duration of a boost phase short as compared with the time of treading in at the time of brake- 
pedal non-treading in. Moreover, it may be made to make it easy to materialize said ABS control terminating 
condition, when said terminating condition setting means ABS control terminating condition is the case 
where the slip ratio of a wheel becomes below a predetermined termination threshold and said terminating 



condition modification means makes said predetermined termination threshold a smaller value as compared with 
the time of treading in at the tim|^ brake-pedal non-treading in. (i^fe 
[0009] 9 

[Function] According to this invention, in [ which should start ABS control / which does not come out ] 
overcoming the projection of a road surface, this is detected exactly and it is made not to start ABS control, for 
example. Or even if it is the case where ABS control is started, he is trying to twist promptly. Since the distance 
which the wheel concerned passes becomes long as compared with the locus of a car body in getting down from 
a level difference, when passing the projection on a road surface without the need of performing the above ABS 
control and running aground to a level difference, a forward change of whenever [ momentarily big acceleration- 
and-deceleration ] arises. When whenever [ acceleration-and-deceleration / of a wheel ] is supervised and a 
forward change of whenever [ acceleration-and-deceleration / of a big wheel ] is detected during non-ABS 
control paying attention to this point, it is made hard to start ABS control, or predetermined time prohibition of 
this invention is carried out. Moreover, when ABS control is started, it stops promptly. Or reduced pressure is 
lessened. Thus, since it judges with the magnitude of a forward change of whenever [ acceleration-and- 
deceleration / of a wheel ] in this invention, a judgment is very easy. And it is that the downward tendency of 
wheel acceleration arises when a level difference exceeds although he is trying for what was indicated by the 
above-mentioned official report to detect the percentage reduction of wheel acceleration in detection of a level 
difference, after a forward, comparatively big change which is whenever [ acceleration-and-deceleration / to 
which this invention pays its attention ] arises. Therefore, the advantage which can detect a level difference is 
at an early stage rather than the technique indicated by the above-mentioned official report when taking the 
configuration of this invention. 

[0010] Moreover, since it constitutes so that it may judge by another criteria and may stop promptly in being 
malfunction even if ABS control is started, unnecessary actuation of ABS control can be restricted as much as 
possible. Furthermore, since it is predetermined time or predetermined level, being restricted or forbidden by the 
above-mentioned judgment does not restrict even in the case where ABS control is really required, by this 
judgment. Therefore, when a slip condition arises sharply, ABS control operates certainly. Furthermore, even if 
ABS control is started, in being malfunction, since it is made to make it easy to materialize an ABS control 
terminating condition as compared with the time of treading in at the time of brake-pedal non-treading in, it can 
terminate ABS control promptly. 
[0011] 

[Example] Hereafter, the example of this invention is explained based on a drawing. As shown in Fig. 1, a coupled 
driving wheel and the rear wheels 3 and 4 on either side are used as a driving wheel for the front wheels 1 and 2 
on either side, and the car concerning this example is constituted so that the output torque of an engine 5 may 
be transmitted to the rear wheels 3 and 4 on either side through a driveshaft 7, a differential gear 8, and the 
driving shafts 9 and 10 on either side from an automatic transmission 6. A wheel, the disks 1 1a-14a which rotate 
in one, and the brake gears 11-14 which consist of calibers 1 1b-14b which brake rotation of these disks 1 1a-14a 
in response to supply of braking pressure are formed in each wheels 1-4, respectively, and the brake control 
system 15 which operates these brake gears 11-14 is formed in them. This brake control system 15 has the 
booster 17 which increases the treading-in force of the brake pedal 16 by the operator, and the master cylinder 
1 8 which generates the braking pressure according to the treading-in force which increased with this booster 1 7. 
The braking pressure supply line 19 for front wheels from this master cylinder 18 branches for two paths. Caliber 
1 1a of the brake gears 1 1 and 1 2 of the front wheels 1 and 2 of right and left of branching braking pressure 
Rhine 19a and 19b for these front wheels, Connect with 12a, respectively and while leads to the brake gear 1 1 of 
the forward left ring 1. To branching braking pressure Rhine 19for front wheels a The 1st bulb unit 20 which 
consists of electromagnetic closing motion valve 20a and same electromagnetic relief-valve 20b is formed. The 
2nd bulb unit 21 which consists of electromagnetic closing motion valve 21a and electromagnetic relief^valve 21b 
is formed in branching braking pressure Rhine 19b for front wheels of another side which leads to the brake gear 
12 of the forward right ring 2 as well as the 1st bulb unit 20. 

[0012] On the other hand, the 3rd bulb unit 23 which consists of electromagnetic closing motion valve 23a and 
electromagnetic relief-valve 23b is formed in the braking pressure supply line 22 for rear wheels like the 1st and 
2nd bulb units 20 and 21 from the master cylinder 18. After this, the rotational application braking pressure 
supply line 22 branches for two paths by the downstream of the 3rd bulb unit 23, and branching braking pressure 
Rhine 22a and 22b for these rear wheels is connected to the calibers 13b and 14b of the brake gears 13 and 14 
of the rear wheels 3 and 4 on either side, respectively. The 1st channel to which this brake control system 15 
carries out adjustable control of the braking pressure of the brake gear 1 1 of the forward left ring 1 through the 
1st bulb unit 20, The 2nd channel which carries out adjustable control of the braking pressure of the brake gear 
12 of the forward right ring 2 through the 2nd bulb unit 21, the 3rd channel which carries out adjustable control 
prepares the braking pressure of both the brake gears 13 and 14 of the rear wheels 3 and 4 on either side 
through the 3rd bulb unit 23 — having — these the 1- it constitutes so that the 3rd channel may carry out 
mutually-independent and may be controlled. The control unit 24 which controls the 3rd channel is formed, said 



brake control system 15 — the 1- this control unit 24 The brake signal from the brake switch 25 which detects 
ON/OFF of a brake pedal 16, The^^dder angle signal from the rudder angle s^^or 26 which detects a handle 
rudder angle, and the wheel spee^^gnal from the wheel speed sensors 27-3§^^ich detect the rotational speed 
of each wheel, respectively are received, braking control of as opposed to a slip of the front wheels 1 and 2 on 
either side and rear wheels 3 and 4 by outputting the braking pressure control signal according to these signals 
to the 1st - the 3rd bulb units 20, 21, and 23, respectively, i.e., ABS control, — the 1- it carries out in parallel 
every 3rd channel. 

[0013] A control unit 24 gives damping force to front wheels 1 and 2 and rear wheels 3 and 4 with the braking 
pressure according to a lock condition by carrying out closing motion control of the closing motion valves 20a, 
21a, and 23a and relief valves 20b, 21b, and 23b in the 1st - the 3rd bulb units 20, 21, and 23 based on whenever 
[ wheel speed / which is detected by each wheel speed sensors 27-30 ], respectively. In addition, the brake oil 
discharged from each relief valves 20b, 21b, and 23b in the 1st - the 3rd bulb units 20, 21, and 23 is returned to 
reservoir tank 18a of a master cylinder 18 through the drain line besides illustration. In an ABS non-control 
state, a braking pressure control signal is not outputted from a control unit 24. Since the relief valves 20b, 21b, 
and 23b in the 1st - the 3rd bulb units 20, 21, and 23 are closed-held like illustration, respectively and open 
maintenance of the closing motion valves 20a, 21a, and 23a of each units 20, 21, and 23 is carried out, 
respectively The braking pressure generated in the master cylinder 18 according to the treading-in force of a 
brake pedal 16 The brake gears 11-14 of the front wheels 1 and 2 on either side and rear wheels 3 and 4 will be 
supplied through the braking pressure supply line 19 for front wheels, and the braking pressure supply line 22 for 
rear wheels, and the damping force according to such braking pressure will be directly given to front wheels 1 
and 2 and rear wheels 3 and 4. 

[0014] Next, the outline of the brake control which a control unit 24 performs is explained. A control unit 24 
computes the deceleration DVw1-DVw4 and acceleration AVw1-AVw4 for every wheel based on the wheel 
speed Vw1-Vw4 which the signal from the wheel speed sensors 27-30 shows, respectively. If the calculation 
approach of said acceleration thru/or deceleration is explained, a control unit 24 will update the value which 
converted the result into gravitational acceleration as this acceleration thru/or deceleration, after doing the 
division of the difference of a value by sampling period **t (for example, 7ms) this time to the last value of wheel 
speed. Moreover, a control unit 24 performs predetermined bad road judging processing, and a transit road 
surface judges whether it is a bad road. If the outline of this bad road judging processing is explained, wheel 
acceleration or wheel deceleration counts the count which becomes more than a predetermined bad road judging 
threshold between predetermined periods for every wheel corresponding to each channel, when that count is 
below a predetermined value, the bad road flag Fak is set as 0, and when that count is larger than a 
predetermined value, the bad road flag Fak will be set as 1. Moreover, although a control unit 24 chooses the 
rear wheels 3 and 4 which represent whenever [ wheel speed / for the 3rd channel /, and acceleration-and- 
deceleration ], in consideration of the detection error of both the wheel speed sensors 29 and 30 of the rear 
wheels 3 and 4 at the time of a slip, the wheel speed of the smaller one of both the wheel speed will be chosen 
as rear wheel wheel speed, and the acceleration and deceleration which were searched for from the wheel speed 
will be chosen as rear wheel acceleration and rear wheel deceleration. 

[0015] Furthermore, a control unit 24 computes the false car body speed Vr while computing road surface 
coefficient of friction to each of three channels every predetermined minute time amount, the from wheel speed 
[ of each front wheels 1 and 2 on either side ] and car body speed Vr which are detected by rear wheel wheel 
speed and wheel speed sensors 27 and 28 which asked for control unit 24 from signal from wheel speed sensors 
29 and 30 1- the non-slip ratio about the 3rd channel is computed, respectively — although it comes out, non- 
slip ratio is computed by the following relational expression in that case, un slip ratio =(wheel speed / false 

car body speed) x100 — so, non-slip ratio becomes small, so that the deflection of the wheel speed to car body 
speed Vr becomes large, and the slip inclination of a wheel becomes large, next, the control unit 24 — the 1- 
various kinds of control thresholds used for the 3rd-channel control are set up, respectively, and lock judging 
processing for every channel, phase decision processing for specifying the controlled variable to the 1st - the 
3rd bulb units 20, 21, and 23, and cascade judging processing are performed using these control thresholds. In 
lock judging processing of as opposed to [ when the above-mentioned lock judging processing is explained here ] 
the 1st channel of forward left rotational application for example A control unit 24 is the continuation flag Fcnl 
for the 1st channel first. After setting this time value as a value last time next, conditions (for example, Vr — < — 
- 5 km/H) predetermined in car body speed Vr and wheel speed Vwl When judging whether Vwl<7.5 km/H is 
satisfied and satisfying these conditions, it is the connection flag Fcal. If not satisfied [ reset and ] with 0, 
respectively of the lock flag Flokl, it judges whether the lock flag Flokl is set to 1 . 

[0016] If the lock flag Flokl is not set to 1, 1 is set to a lock flag Flokl at the time of predetermined conditions 
(for example, when wheel deceleration is set to -3G). On the other hand, a control unit 24 is the continuation 
flag Fcnl, when the non-slip ratio SI is [ that the phase flag PI of the 1st channel is set to 5 which shows Phase 
V in the condition that the lock flag Flokl is set to 1 ] larger than the 5-1 non-slip ratio threshold Bsz. 1 is set. 
In addition, lock judging processing is similarly performed to the 2nd and the 3rd channel. If the outline of said 



phase decision processing explains, a control unit 24 will choose the phase V which is in the phase III which is in 
the phase II which is in the phaso^which is in the phase O which shows an non-control state by the 

comparison with each control thf^^Dld which set up according to the run s^^rof a car, and whenever [ wheel 
acceleration-and-deceleration ], and non-slip ratio, and the boost condition at the time of ABS control and the 
maintenance condition after a boost and a reduced-pressure condition, the phase IV which are in a sudden 
reduced-pressure condition, and the maintenance condition after reduced pressure. Since a wheel tends to lock 
said cascade judging processing also with small braking pressure in a low friction road surface like especially a 
frozen ski slope, the cascade lock condition which the lock condition of a wheel continues for a short time, and 
is generated is judged, and when the predetermined conditions which a cascade lock tends to produce are 
fulfilled, the cascade flag Fes is set to 1 . 

[0017] In this way, a control unit 24 outputs the braking pressure control signal corresponding to the phase 
directed with each phase flag P1 for every channel to the 1st - the 3rd bulb units 20, 21, and 23, respectively. 
Thereby, the braking pressure of branching braking pressure Rhine 19a and 19b for front wheels in the 
downstream of the 1st - the 3rd bulb units 20, 21, and 23 and branching braking pressure Rhine 22a and 22b for 
rear wheels is boosted decompressed, or is held at the pressure level after a boost or reduced pressure. The 
operation approach of said road surface coefficient of friction (road surface mu) is explained. First, although the 
road surface coefficient of friction Mul calculates based on the wheel speed Vwl and acceleration Vg of a front 
wheel 1 when computing the road surface coefficient of friction Mul of the 1st channel, acceleration Vg 
calculates progress by the degree type from change of the wheel speed Vwl for 100ms every 100ms using the 
timer for 500ms, and the timer for 100ms for 500ms when the acceleration Vg after acceleration initiation does 
not become large enough. 
Vg=K1x [Vwl(i)-Vwl (i-100)] 

Acceleration Vg calculates after 500ms progress to which said acceleration Vg became large enough by the 

degree type from change of the wheel speed during 500ms every 1 00ms. 

[0018] 

Vg=K2x [Vwl(i)-Vwl (i-500)] 

In addition, wheel speed at present and Vwl (i-100) of Vwl (i) are the wheel speed of 100ms ago, and a constant 
predetermined [ Vwl / (i-500) ] in the wheel speed of 500ms ago, and K1 and K2 among the aforementioned 
formula, respectively. Said road surface coefficient of friction Mul is calculated by three-dimension complement 
from mu table shown in drawing 2 using the wheel speed Vwl for which it asked as mentioned above, and its 
acceleration Vg. However, road surface mu=1. 0-2.5 are equivalent to low friction, road surface mu=2.5-3.5 are 
equivalent to inside friction, and road surface mu=35-5.0 are equivalent to high friction. Next, in computing the 
road surface coefficient of friction Mu2 of the 2nd channel, it sets up using wheel speed Vw2 equally to said 
value of the one of the road surface coefficient of friction Mu1 and the two road surface tribometers Mu where 
compute similarly and the surface friction multiplier Mu3 of the 3rd channel is smaller, however, the 1- the road 
surface mu detected by three road surface mu sensors of the dedication corresponding to the 3rd channel may 
be applied. Next, the flow chart of drawing 3 explains data processing of car body speed Vr. First, a control unit 
24 reads various data (S20), calculates the highest wheel speed Vwm out of the wheel speed Vw1-Vw4 which 
the signal from sensors 27-30 shows below (S21), and then computes highest wheel speed variation **Vwm of 
per sampling period **t of the highest wheel speed Vwm (S22). 

[0019] Next, a control unit 24 reads the car-body-speed correction value CVr corresponding to the friction 
status value Mu (the 1- minimum value of the 3rd-channel road surface friction) from the map shown in drawing 
4 in S23, and highest wheel speed variation **Vwm judges whether it is below the car-body-speed correction 
value CVr in S24. When it judges with wheel speed variation **Vwm being below the car-body-speed correction 
value CVr as a result of the judgment, the value which carried out car-body-speed correction value CVr 
subtraction from the last value of car body speed Vr in S25 is transposed to a value this time. So, car body 
speed Vr will decrease with the predetermined inclination according to the car-body-speed correction value CVr. 
On the other hand, for a control unit 24, the value which subtracted the highest wheel speed Vwm from the false 
car body speed Vr in S26 when wheel speed variation **Vwm judged with it being larger than the car-body- 
speed correction value CVr in S24 (i.e., when change with the excessive highest wheel speed Vwm is shown) is 
the predetermined value VO. ****** above is judged. That is, the highest wheel speed Vwm and car body speed 
Vr It judges whether a big aperture is in between. When there is a big aperture, it sets to S25, and it is car body 
speed Vr. The last value to car-body-speed correction value CVr The subtracted value is transposed to a value 
this time. 

[0020] Furthermore, a control unit 24 is the highest wheel speed Vwm and car body speed Vr. When there is no 
big aperture in between, it sets to S27, and it is car body speed Vr about the highest wheel speed Vwm. It 
replaces. In this way, car body speed Vr of a car It is updated by every thump rig period **t according to each 
wheel speed Vw1-Vw4. Next, setting processing of various control thresholds is explained based on the flow 
chart of drawin g 5 , drawin g 6 - drawin g 8 . In addition, although setting processing of this control threshold is 
performed independently for every channel, it explains the control threshold setting processing for the 1st 



channel of forward left rotational application here. A control unit 24 is a table to the friction status value Mu and 
car body speed Vr which set up tJ^^ehicle speed region and the road surfac^^u beforehand as a parameter as 
various data were read and S31 v^Plhown in drawing 6 below by S30. The rc^^ate parameter to which it 
Pesponded is chosen. For example, it is car body speed Vr at the time of 1 the friction status value Mu indicates 
a low friction road surface to be. When it is in a medium-speed region, LM2 for medium-speed low friction road 
surfaces is chosen as a run state parameter. In addition, although the friction status value Mu is determined from 
the minimum thing of the coefficient of friction Mu1-Mu3, in drawin g 6 , a low friction condition and Mu=2 are 
equivalent to an inside friction condition, and Mu=3 are equivalent to a high friction condition for Mu=1. 
[0021] When the bad road flag Fak is set to 1 which shows a bad road condition, as it is shown in dr awin g 6 on 
the other hand, it is car body speed Vr. The run state parameter to which it responded is chosen, in this case, 
car body speed Vr a medium-speed region — a group — then — coming — being alike — HM2 for medium- 
speed low friction road surfaces is compulsorily chosen as a run state parameter. That is, it is because there is 
an inclination for a road surface mu to be small presumed at the time of bad road transit since fluctuation of 
wheel speed is large. A control unit 24 is read from the control threshold setting table shown in drawing 7 with 
the various control thresholds corresponding to a run state parameter in S32 after selection of a run state 
parameter, respectively. Here, as various control thresholds, as shown in drawin g 7 , they are Phase II to the 1-2 
middle decelerating threshold B12 for the change-over judging to Phase II from Phase I, and the phase III. The 2- 
3 middle non-slip ratio threshold Bsg for a change-over judging, The 5-1 non-slip ratio threshold Bsz for the 
change-over judging to Phase I etc. is set up for every run state parameter, respectively from the 3-5 middle 
decelerating threshold B35 for the change-over judging to the phase V from Phase III, and Phase V, and it is. In 
this case, the decelerating threshold which influences controlling force greatly is set [ since a road surface mu is 
compatible with a high level in brake performance when large, and the responsibility of control of a road surface 
mu when small ] up so that the level of the friction status value Mu becomes small (i.e., so that a road surface 
mu becomes small), and 0G may be approached. When having chosen LM2 for medium-speed low friction road 
surfaces as a run state parameter, a control unit 24 here As shown in the column of LM2 in the control 
threshold setting table of dr aw ing 7 -0.5G, 90%, and OG and 90% of each value will be read, respectively as the 1- 
2 middle decelerating threshold B12, the 2-3 middle non-slip ratio threshold Bsg, the 3-5 middle decelerating 
threshold B35, and a 5-1 non-slip ratio threshold Bsz. 

[0022] Next, in S33, a control unit 24 judges whether in S34, the bad road flag Fak is set as 0, when it judges 
whether the friction status value Mu is set to 3 which shows a high friction road surface and judges with Yes. 
When bad road BURAGU Fak is 0 as a result of the judgment, it judges whether the absolute value of theta 
which shifted to S35 and was detected by the sensor 26 is smaller than 90 degrees, and when the absolute 

value of **** theta is not smaller than 90 degrees, in S36, amendment processing of a control threshold 
according to theta is performed. Amendment processing of this control threshold is performed based on 

the control threshold amendment table illustrated to drawin g 8 . Namely, it sets on the control threshold 
amendment table of drawin g 8 . When it is not the bad road of low friction, inside friction, and high friction, in 
order to secure steering nature when a handle control input is large The value which added 5% to the 2-3 middle 
non-slip ratio threshold Bsg and the 5-1 middle non-slip ratio threshold Bsz, respectively While being set up as 
the last 2-3 non-slip ratio threshold Bsg and the last 5-1 non-slip ratio threshold Bsz, other middle thresholds 
are set up as the last threshold as they are. In order to secure running-the-whole-distance nature when a 
handle control input is small at the time of the bad road (flag Fak=1) of high friction, the value which subtracted 
5% from the 2-3 middle non-slip ratio threshold Bsg and the 5-1 middle non-slip ratio threshold Bsz, respectively 
is set up as the last 2-3 non-slip ratio threshold Bsg and the last 5-1 non-slip ratio threshold Bsz. Next, when 
the judgment result of S35 is No, said each middle threshold will be set as the last threshold as it is, 
respectively. 

[0023] On the other hand in S34, the bad road flag Fak judges that it is set as 1 by the control unit 24. 
Sometimes Shift to S37 and it sets in the relation of the bad road flag Fak and **** theta based on the control 
threshold amendment table of drawin g 8 . The value which amended the 2-3 middle non-slip ratio threshold Bsg 
and the 5-1 non-slip ratio threshold Bsz, respectively Amendment processing set as the last 2-3 middle non-slip 
ratio threshold Bsg and the last 5-1 non-slip ratio threshold Bsz is performed. Next, amendment processing 
which sets the value which subtracted LOG from the 1-2 middle decelerating threshold B12 based on the control 
threshold amendment table of drawin g 8 in S38 as the last 1-2 decelerating threshold B12 is performed. Since 
the wheel speed sensors 27-30 tend to produce incorrect detection at the time of a bad road judging, this is for 
delaying the responsibility of control and securing good damping force. In addition, other middle thresholds are 
set as the last threshold as they are. Furthermore, a control unit 24 shifts to S35, when it judges with the 
friction status value Mu not being 3 in S33. In addition, a control threshold is set up about the 2nd and the 3rd 
channel as well as the case of said 1st channel. 

[0024] Next, control signal output processing which determines said phase and outputs the braking control signal 
of each phase to a bulb unit is explained to be the flow chart of drawin g 9 - drawin g 13 by making the 1st 
channel into an example, carrying out the drawin g 14 - drawin g 16 reference. In addition, this processing is 



wound every 4ms and is ********** processing. When the judgment is No, a return is carried out through S42 t 
when said judgment is Yes, in S43^fcr body speed Vr is below the p re deternry^M value C1 (for example, 5.0 
km/H), and various data are read^^b), the brake switch 25 has it first judgel^FS41 next whether it is ON, and 
wheel speed Vwl judges whether it is below a predetermined value (for example, 7.5 km/H). It is in the fully 
slowed-down condition, when the judgment is Yes, since there is no need for ABS control, a return is carried out 
through S42, but when the judgment of S43 is No, it shifts to S44. In S42, the phase flag PI, a lock flag Flokl, the 
continuation flag Fcnl, and Flag F are reset by 0, respectively, and carry out a return to S40 after that. Next, in 

544, are before ABS control initiation, a lock flag Flokl has it judged whether it is 0, when Flag Flokl is 0, shift to 

545, the deceleration DVwl of wheel speed Vwl (however, referred to as DVwl<=0) has it judged whether it is 
below the predetermined value DO (for example, -3G), and when the judgment is Yes, it shifts to S46. On the 
other hand, when the judgment of S44 is No, it shifts to S49. 

[0025] Next, the braking control signal which the flag P1 was set [ in / when the judgment of S45 is Yes, a lock 
flag Flokl is set to 1 in S46, and / S47 ] to 2 next, shifted to Phase II (phase of maintenance after a boost), and 
then was beforehand set to Phases II in S48 is outputted to the 1st bulb unit 20, and a return is carried out after 
that. Since Flag Flokl is set to 1, after ABS control initiation shifts to S49 from S44, a flag P1 judges whether it 
is 2, when a flag P1 is 2, it shifts to S50, and when a flag P1 is not 2, it shifts to S54. In S50, since slip ratio S1 
judges whether it is below the 2-3 slip-ratio threshold Bsg and is judged among the beginnings to be No, it shifts 
to S48 from S50, but if it is repeated and slip ratio S1 becomes below the threshold Bsg, it will shift to S51 from 
S50. In S51, a flag PI is set to 3 and shifts to Phase III (phase of reduced pressure). Next, it sets to S52 and is 
Phase III. The timer T for counting the elapsed time after initiation starts after reset, and then it is Phase III at 
S53. The braking control signal of a sake is outputted to the 1st bulb unit 20, and carries out a return after that. 
However, about this subroutine of S53, it mentions later based on drawing 1 1 - drawin g 13 . 
[0026] When a flag P1 is not 2 as a result of the judgment of S49, shift to S54 from S49, and a flag P1 has it 
judged whether it is 3, when the judgment is Yes, it shifts to S55, and when said judgment is No, it shifts to S59. 
Next, a flag P1 is set [ in / if it is repeated although it shifts to S53 from S55 since it is judged whether 
Deceleration DVwl is equal to the 3-5 middle decelerating threshold B35 at S55 and the inside of the beginning 
is judged to be No, and Deceleration DVwl becomes equal to a threshold B35, will shift to S56, and / S56 ] to 5, 
and it shifts to Phase V (phase of maintenance after reduced pressure). Next, in S57, the flag F used by the 
subroutine of S53 is reset by 0. Next, in S58, the braking control signal beforehand set to phase V is outputted 
to the 1st bulb unit 20, and carries out a return after that. Next, in S59, a flag P1 judges whether it is 5, in the 
judgment of S54, at the time of No, when the judgment is Yes, it shifts to S60, and it shifts to S67 at the time of 
No. When a flag P1 is 5, slip ratio S1 has it judged in S60 whether it is more than 5-1 slip-ratio threshold Bsz. 
[0027] The inside of the beginning winds shifting to S58 from S60, since it is judged with No, and is ******. And 
if slip ratio S1 increases and the judgment of S60 serves as Yes in Phase V, it will shift to S61, and in S61, a flag 
P1 is set to 1, and shifts to Phase I (phase of a boost), and it is the continuation flag Fcnl. It is set to 1. Next, in 
S62, the sudden boost time amount Tpz of the initial sudden boost performed in early stages of Phase I (phase 
of a boost) calculates. This sudden boost time amount Tpz is set up as a value last time which was calculated 
and memorized in S70 proportional to the boost time amount Ti of a cycle. Next, it starts after the timer T1 
which counts the elapsed time after initiation of Phase I resetting in S63. In S64, it is judged whether it is below 
the count time amount T sudden boost time amount Tpz of a timer T1 to which one was set byS62. Among the 
beginnings next, at the time of below the sudden boost time amount Tpz It shifts to S65 from S64, and the 
braking control signal beforehand set up in S65 for the initial sudden boost of Phase I is outputted to the 1st 
bulb unit 20, and carries out a return after that. 

[0028] Next, by shifting from S59 after shift, S67 at Phase I, since the judgment of S59 serves as No, and a flag 
P1 having it judged in S67 whether it is 1, when a flag P1 is 1 It repeats Deceleration DVwl judging whether it is 
less than [ 1 -2 middle decelerating threshold B1 2 ] in S68, the inside of the beginning shifting to S64 from S68, 
since the judgment serves as No, and shifting to S65 from S64 before progress of the sudden boost time amount 
Tpz. this — winding — ****** — the braking control signal which shifted to S65 from S64, and was beforehand 
set as inside for ****** of Phase I since the judgment of S64 would serve as No, if the sudden boost time 
amount Tpz passed after shift at Phase I is outputted to the 1st bulb unit 20, and repeats carrying out a return 
after that, next, if the judgment of S68 serves as Yes, a flag P1 will set to 2 in S69 — having — a degree — S70 
— setting — the time check of a timer T1 — based on time amount, the boost time amount Ti (period of Phase 
I) calculates, is memorized, and shifts to S48 after that. In this way, ABS control will be completed, if it 
continues for two or more cycles in order of Phase II, Phase III, Phase V, Phase I, Phase II, Phase III, and and 
it performs after initiation of ABS control, and it is set to Yes or the brake switch 25 is turned off by the 
judgment of S43 (refer to drawing 15 ). 

[0029] Next, the subroutine of S53 is explained based on drawing 1 1 - drawing 1 3 , drawing 14 - drawing 16 . 
Phase III of the 1st cycle As reduced pressure is shown in dr aw ing 16 , although it performs by opening relief- 
valve 20b intermittently in 5 first time -5 time steps, the amount of reduced pressure in reduced pressure of 
each time is set up by the open time amount of bulb 20b. On the table of the reduced pressure level and the 



amount of reduced pressure illustrated to dra wing 14 , the reduced pressure start time of each reduced 
pressure, reduced pressure level^^l the amount of reduced pressure of ea^^|duced pressure are indicated. 
The reduced pressure level DL, L^J|bs, and DVS is set up from the reducee^Rssure variable DV calculated by 
the degree type. 

Setting at the absolute value, in addition upper type of amount Sm+kcof DV= slips x wheel speed deceleration, 

the amounts Sm of slips are (the car-body-speed Vr-wheel speed Vw) and a constant predetermined in kc. 

k3 <=DV It solves and is reduced pressure level =DL (reduced pressure level size), 

It is reduced pressure level =DM (inside of reduced pressure level) at the time of k2 <=DV<k3, 

It is reduced pressure level =DS (reduced pressure level smallness) at the time of k1 <=DV<k2, 

DV — < — the time of k1 — reduced pressure level =DVS (reduced pressure level — minute) 

In addition, for example, they are k3=0.25Vr, k2=0.10Vr, and k1=0.05Vr. 

[0030] Thus, the reduced pressure variable DV calculates from the amount Sm of slips, and wheel speed 
deceleration, the reduced pressure level DL, DM, DS, and DVS is determined from this reduced pressure variable 
DV and car body speed Vr, based on the map of drawing 14 , the amount of reduced pressure is determined from 
this reduced pressure level, in each reduced pressure, it is outputting the braking control signal with which only 
the time amount of the amount of reduced pressure opens relief-valve 20b, and reduced pressure is performed. 
In the flow chart of drawin g 1 1 , first, if the reduced pressure variable DV and reduced pressure level calculate in 
S80 Next, at S81, it is the continuation flag Fcnl. It judges whether it is 0 and is Flag Fcnl. It is 0 and is the 
phase III of the 1st cycle. Then It shifts to S82, the judgment about Flag F is performed in S82-S84, when Flag F 
is 0 at first, it shifts to S86, and the control signal of first time reduced pressure is outputted. It does not 
depend on reduced pressure level, but it is reduced pressure of the specified quantity (8ms of reduced pressure 
time amount and a road surface mu are 1 6ms of reduced pressure time amount, when high), the control signal 
which opens relief-valve 20b for 8ms or 16ms is outputted, and then this first time reduced pressure carries out 
the after [ a set ] return of the flag F to 1 in S87. When said flag F is 1 , shift to S88 from S82, and the amount of 
reduced pressure of the 2nd reduced pressure calculates based on the map of reduced pressure level and 
drawing 14 , and then sets to S89. the time check of the timer T started by S52 — if it judges whether time 
amount T was set to 8ms and has been T= 8ms, in S90, the control signal which opens relief-valve 20b will be 
outputted, and then only the time amount of the aforementioned amount of reduced pressure will carry out the 
after [ a set ] return of the flag F to 2 in S91. That is, 2nd reduced pressure is succeedingly performed by 
reduced pressure of the first-time specified quantity. 

[0031] In addition, when high, increment amendment of the amount of reduced pressure of the 2nd reduced 
pressure is carried out for a road surface mu only for +3ms like a publication in the [notes] of drawing 14 . next - 
- the time of a flag F= 2 — S83 to S92 — shifting — the time check of Timer T, if time amount T judges 
whether it is 40ms, repeats carrying out the return of between T< 40ms and is set to T= 40ms In S93, the 
amount of reduced pressure of the 3rd reduced pressure calculates based on the map of reduced pressure level 
and drawing 14 , next, in S94, the control signal which opens relief-valve 20b is outputted, and then only the time 
amount of the aforementioned amount of reduced pressure carries out the after [ a set ] return of the flag F to 

3 in S95. That is, 3rd reduced pressure is performed from the time of 40ms passing after start initiation of Timer 
T. In addition, increment amendment of the amount of reduced pressure of reduced pressure of a road surface 
mu of the 3rd henceforth when low is carried out only for +2ms like a publication in the [notes] of drawing 14 . 
next — the time of a flag F= 3 — S84 to S96 — shifting — the time check of Timer T, if time amount T judges 
whether it is 80ms, repeats carrying out the return of between T< 80ms and is set to T= 80ms In S97, the 
amount of reduced pressure of the 4th reduced pressure calculates based on the map of reduced pressure level 
and drawin g 14 , next, in S98, the control signal which opens relief-valve 20b is outputted, and then only the time 
amount of the aforementioned amount of reduced pressure carries out the after [ a set ] return of the flag F to 

4 in S99. That is, 4th reduced pressure is performed from the time of 80ms passing after start initiation of Timer 
T. 

[0032] next — the time of a flag F= 4 — S85 to S100 — shifting — the time check of Timer T, if time amount T 
judges whether it is 1 20ms, repeats carrying out the return of between T< 1 20ms and is set to T= 1 20ms In 
S101, the amount of reduced pressure of the 5th reduced pressure calculates based on the map of reduced 
pressure level and drawin g 14 , next, in S102, the control signal which opens relief-valve 20b is outputted, and 
then only the time amount of the aforementioned amount of reduced pressure carries out the after [ reset ] 
return of the flag F to 0 in S103. That is, 5th reduced pressure is performed from the time of 120ms passing 
after start initiation of Timer T. the result of a judgment of S81 — continuation flag Fcnl Phase III after the 2nd 
cycle when it is 1 that is, it is — at the time, it shifts to S104 of drawin g 12 . In S104-S106, Flag F is judged, 
when Flag F is 0 at first, it shifts to S107 and the amount of reduced pressure of first time reduced pressure 
calculates. However, as shown in drawing 14 after this 2nd cycle, the amount of reduced pressure of first time 
reduced pressure is also calculated based on the map of reduced pressure level and drawing 14 . Next, in S108, 
the control signal which opens relief-valve 20b is outputted, and then only the time amount of the amount of 
reduced pressure carries out the after [ a set ] return of the flag F to 1 in S109. In addition, when high, 



increment amendment of the amount of reduced pressure of first time reduced pressure is carried out for a road 
surface mu only for +3ms. f^^k (^fc 

[0033] next, the time of Flag F b^^1 — S104 to S110 — shifting — the tiflBiheck of Timer T, if time amount 
T judges whether it is 40ms, repeats carrying out the return of between T< 40ms and is set to T= 40ms In S1 1 1, 
the amount of reduced pressure of the 2nd reduced pressure calculates based on the map of reduced pressure 
level and drawin g 14 , next, in S112, the control signal which opens relief-valve 20b is outputted, and then only 
the time amount of the amount of reduced pressure carries out the after [ a set ] return of the flag F to 2 in 
S1 13. That is, 2nd reduced pressure is performed from the time of 40ms passing after start initiation of Timer T. 
In addition, when low, increment amendment of the amount of reduced pressure of reduced pressure of the 2nd 
henceforth is carried out for a road surface mu only for +2ms. next — the time of a flag F= 2 — S105 to S1 14 - 
- shifting — the time check of Timer T, if time amount T judges whether it is 80ms, repeats carrying out the 
return of between T< 80ms and is set to T= 80ms In S1 1 5, the amount of reduced pressure of the 3rd reduced 
pressure calculates based on the map of reduced pressure level and drawin g 14 , next, in S1 16, the control signal 
which opens relief-valve 20b is outputted, and then only the time amount of the amount of reduced pressure 
carries out the after [ a set ] return of the flag F to 3 in S1 1 7. That is, 3rd reduced pressure is performed from 
the time of 80ms passing after start initiation of Timer T. 

[0034] next — the time of a flag F= 3 — S106 to S1 18 — shifting — the time check of Timer T, if time amount 
T judges whether it is 120ms, repeats carrying out the return of between T< 120ms and is set to T= 120ms In 
S1 19, the amount of reduced pressure of the 4th reduced pressure calculates based on the map of reduced 
pressure level and drawin g 14 , next, in S120, the control signal which opens relief-valve 20b is outputted, and 
then only the time amount of the amount of reduced pressure carries out the after [ reset ] return of the flag F 
to 0 in S121. That is, 4th reduced pressure is performed from the time of 120ms passing after start initiation of 
Timer T. Here, in parallel to drawin g 1 1 and the subroutine of drawing 12 , the subroutine of drawing 13 is 
performed as a cure of a case as the road surface mu changed suddenly from Quantity mu to low [ mu ]. the 
judgment of S130 — the time check of Timer T — time amount T repeats carrying out a return before 40ms 
progress, and then judges whether it is 40 second<=T<80ms in S131, and when the judgment is Yes, it shifts to 
S132. In S132, when whenever [ demand / of the reduced pressure of reduced pressure level by DL ] is large, in 
order that it judges whether it is DL, and reduced pressure level may decompress continuously in S133, the 
control signal which opens relief-valve 20b continuously is outputted, and a return is carried out after that. If 
reduced pressure level falls with the continuous reduced pressure and the judgment of S 132 is set to No, the 
control signal which stops the continuation reduced pressure in S134 will be outputted, and a return will be 
carried out after that. 

[0035] Next, if it has been T>=80ms, it shifts to S135 from SI 31, and when whenever [ demand / of the reduced 
pressure of reduced pressure level by DL ] is large, in order that it judges whether it is DL, and reduced pressure 
level may decompress continuously in S136 in S135, the control signal which opens relief-valve 20b continuously 
will be outputted, and a return will be carried out after that. If reduced pressure level falls with the continuous 
reduced pressure and the judgment of S135 is set to No, it will shift to S137. In S137, when whenever 
[ demand / of reduced pressure of reduced pressure level with DM ] is still large, in order that it judges whether 
it is DM, and reduced pressure level may decompress continuously in S138, the control signal which opens 
relief-valve 20b continuously is outputted, and a return is carried out after that. If reduced pressure level falls 
with the continuous reduced pressure and the judgment of S137 is set to No, the control signal which stops the 
continuation reduced pressure in S139 will be outputted, and a return will be carried out after that. Next, it 
explains, making ABS control to the 1st channel into an example, and referring to the timing diagram of drawin g 
15 about an operation of the ABS control explained above. In the ABS non-control state at the time of 
moderation, when the braking pressure generated by treading-in actuation of a brake pedal 16 boosts gradually 
and the rate of change (deceleration DVwl) of the wheel speed Vwl of the forward left ring 1 amounts to -3G, 
the lock flag Flokl of the 1 st channel is set to 1 , and ABS control is started from the time of day ta. 
[0036] In the 1st cycle immediately after this control initiation, the friction status value Mu is set to the value 
corresponding to a road surface friction condition, and various kinds of control thresholds according to a run 
state parameter are set up. Next, the slip ratio SI, the wheel deceleration DVwl, and the wheel acceleration 
AVwl for which it asked from wheel speed Vwl will be compared with various kinds of control thresholds, it will be 
changed from a phase 0 at Phase II, and braking pressure will be maintained on the level immediately after a 
boost. Slip ratio S1 is Phase II to III, if it falls from the 2-3 middle slip ratio threshold Bsg. It shifts and ON/OFF 
of the relief^valve 20b is carried out in a reduced pressure property peculiar to this application as mentioned 
above, braking pressure decreases with predetermined inclination from the time of day tb, damping force declines 
gradually, and the turning effort of a front wheel 1 begins to be recovered, furthermore — the time of reduced 
pressure of braking pressure continuing and the wheel deceleration DVwl falling to a threshold B35 (0G) — 
phase III from — it shifts to V and is maintained on the level after braking pressure decompressing from the time 
of day tc. If slip ratio S1 becomes in this phase V more than 5-1 slip-ratio threshold Bsz, it is the continuation 
flag Fcnl. It is set to 1 and ABS control shifts to the 2nd cycle from time of day td. At this time, it shifts to 



Phase I compulsorily. Immediately after shifting to this phase 1 Between the sudden boost time amount Tpz to 
which closing motion valve 20a w^et considering the boost time amount cycle as a parameter last time 

as mentioned above, Closing moti^^alve 20a is opened by the relief-valve 2l^Plosed state by 100% of rate of 
duty, and it boosts braking pressure by the steep slope, and after progress of this sudden boost time amount 
Tpz, ON/OFF of the closing motion valve 20a is carried out at the predetermined rate of duty, and braking 
pressure rises gradually with loose inclination more. In this way, it boosts braking pressure certainly immediately 
after shifting to the 2nd cycle, and good braking pressure is secured. 

[0037] On the other hand, since the suitable friction status value Mu is determined after the 2nd cycle and the 
various control thresholds corresponding to the run state parameter according to such friction status value Mu 
and car body speed Vr are chosen from the control threshold setting table of drawin g 7 , control of the precise 
braking pressure according to a run state will be performed. Then, in the phase V in the 2nd cycle, if it judges 
with slip ratio S1 being larger than a threshold Bsz, it will shift to the phase I of the 3rd cycle. As ABS control of 
this example is shown in drawin g 1 1 , it is the continuation flag Fcnl. When it is 0, i.e., the reduced pressure 
phase which is the 1 st cycle, Since the amount of reduced pressure of first time reduced pressure is set as the 
specified quantity (it is 16ms at the time of 8ms of open time amount of relief-valve 20b, and Quantity mu) and 
the reduced pressure is performed in S86 First time reduced pressure of the necessary minimum specified 
quantity can be performed without being influenced of the unstable slip ratio at the time of ABS control 
initiation, or wheel speed deceleration. Below, with reference to the flow chart of drawin g 17 , passage control of 
a level difference or a projection is explained. First, in judging whether a control unit 24 is [ ABS ] under control 
(step SO and not ABS being under control, it judges whether a forward change of whenever [ wheel 
acceleration-and-deceleration ] is larger than 1 G (G is gravitational acceleration) (step S2). In this decision, 
when a forward change of whenever [ acceleration-and-deceleration / of a wheel ] is larger than 1G (for 
example, a forward change of whenever [ acceleration-and-deceleration ] is 1.5G, respectively when it changes 
from -3G to -1.5G, or when it changes from 0G to 1.5G), a control unit 24 changes the ABS control initiation 
threshold DO into -5G from -3G (step S3). Bigger wheel deceleration needs to be detected by this in order to 
start ABS control, and the start condition of ABS control will be restricted so much. 

[0038] And a control unit 24 sets the value of Flag F as 1 (step S5), and a control unit 24 permits the 2nd 
reduced pressure actuation, when ABS control is started exceeding the threshold DO with which the wheel 
acceleration-and-deceleration value was changed. Moreover, in ABS being already under control in the decision 
in the above-mentioned step SI, a control unit 24 judges further whether Flag F is 1 (step S6). And when the 
value of Flag F is 1, it judges whether the first-time reduced pressure time amount of a control unit 24 is shorter 
than a predetermined value (for example, 8ms) (step S7). This reduced pressure time amount corresponds to the 
magnitude of the value of the reduced pressure variable DV in this example, and — case the reduced pressure 
time amount of the calculated first time is shorter than a predetermined value — ABS control — stopping (step 
S8) — Flag F is set to 0 and reset (step S9). Thus, the reduced pressure request in ABS control means a low 
thing, and in such a case, it consists of these examples that reduced pressure time amount when ABS control is 
started is short so that ABS control may be stopped. Thus, since the request is low from the first even if it 
cancels reduced pressure actuation, trouble is not produced. 

[0039] Other examples of this invention are explained with reference to drawing 18 and drawing 19 . In the 
above-mentioned example, when a forward change of whenever [ more than predetermined / wheel 
acceleration-and-deceleration ] is during non-ABS control, as the threshold DO was changed, initiation of ABS 
control is restricted, but it can constitute from an another mode so that only predetermined time may restrict 
ABS control by the timer. If drawin g 18 is referred to, in case a car will pass the projection of a road surface, 
whenever [ acceleration-and-deceleration / of a wheel ] changes like a continuous line in drawing, namely, a car 
— abbreviation — a level road surface top — wheel cancer — when running receiving fixed damping force, a 
wheel is slowed down with the deceleration (deceleration) of about 1 law (refer to the A section of drawing). And 
when the projection which has a wheel on a road surface is hit, as the B section of drawing shows, the 
deceleration becomes large slightly. In order to progress the part to which a wheel turns around a projection and 
runs a projection, and a path longer than the locus of a car body next, whenever [ wheel acceleration-and- 
deceleration ] produces a forward change (refer to the C section of drawing). After a surroundings lump of the 
projection of a wheel is completed, the deceleration of a wheel takes peak value P. Then, since, as for a wheel, 
the rotation is restricted rapidly, deceleration increases (refer to the D section of drawing), and when it passes 
to a projection completely, it returns to the condition of the deceleration of about 1 law that it is the same 
before running aground to a projection (refer to the E section of drawing). 

[0040] [ when the difference which exceeds 1 G from the acceleration-and-deceleration level of the A section of 
drawing in this example as a forward change whose termination of the C section, i.e., a difference with peak value 
P, is whenever / acceleration-and-deceleration / is detected ] Initiation of ABS control is restricted until it goes 
through predetermined time (this example 100ms) from from, when peak value P (change of whenever 
[ acceleration-and-deceleration ] is zero) of whenever [ acceleration-and-deceleration / of a wheel ] (this 
example deceleration) is detected, that is, in the flow chart of drawing 19 , although steps S1 1 and S12 are the 



same as the procedure of above-mentioned d rawin g 17 , in step S13, a control unit 24 judges whether 100ms 
passed, after the above-mentionMyDeak value P is detected, and when havi^^pt passed, it forbids initiation of 
ABS control — it is made like (^^B^14). And ABS control will be started, v^^the start condition of ABS 
control is satisfied after 100ms passed. Other steps S1 are performed like the flow chart of dra win g 17 . 
Moreover, as the detection technique of a level difference, in addition to the above, it is the following, and can 
also make and detect. When the above-mentioned wheel overcomes the projection of a road surface, it is known 
that the gap of the rate of a wheel and false car body speed which pass the projection concerned will become 
large temporarily. Therefore, the deflection of the rate of a wheel and false car body speed is supervised, and 
even if this deflection becomes large temporarily, when the time amount which returns to false car body speed is 
quick, you may constitute so that ABS control may not be started, for example, the deflection of whenever 
[ wheel speed ], and false car body speed — a predetermined value — also exceeding — when it enters in 
predetermined deflection within 50ms, since possibility of having overcome the small obstruction on road 
surfaces, such as a projection, is high, a wheel controls initiation for ABS control. However, when deflection does 
not become predetermined within the limits after 50ms passes, control is started a condition [ satisfying an ABS 
control start condition ]. 

[0041] Next, with reference to the flow chart of drawin g 20 , even when ABS control is started by malfunction, 
the control for terminating ABS control promptly is explained. In dr awin g 20 , T shows each step. First, in T1, it 
judges whether ABS control was started. If ABS control is started, it will progress to T2 and will judge whether it 
gets into the brake pedal 16. Here, such a judgment is performed because treading in of a brake pedal is not 
included in an ABS control start condition. If it gets into the brake pedal 16, it will progress to T3 and the usual 
ABS control terminating condition will be set up. That is, a boost phase is predetermined time T1 about an ABS 
control terminating condition. When it continues (for example, 1 second), it sets up so that ABS control may be 
ended. On the other hand, when judged with not getting into the brake pedal 16 in T2, it progresses to T four and 
the **** ABS control terminating condition in which an ABS control terminating condition becomes easy to be 
satisfied as compared with the time of treading in is set up. namely, an ABS control terminating condition — a 
boost phase — predetermined time T1 the short time amount T2 — when it continues (for example, 0.3 
seconds), it sets up so that ABS control may be ended. 

[0042] When it goes into not getting into the brake pedal 16 at ABS control according to this example, it judged 
with ABS control having been started by malfunction, and in such a case, the ABS control terminating condition 
is set up so that an ABS control terminating condition may tend to be satisfied and may consist of usual. For 
this reason, even if ABS control is started by malfunction, ABS control can be terminated promptly. Next, with 
reference to the flow chart of drawing 21 , even when ABS control is started by malfunction, other control for 
terminating ABS control promptly is explained. In dr awin g 21 , T shows each step. First, in T1 1, it judges whether 
ABS control was started. If ABS control is started, it will progress to T12 and will judge whether it gets into the 
brake pedal 16. If it gets into the brake pedal 16, it will progress to T13 and the usual ABS control terminating 
condition will be set up. That is, when a slip ratio threshold is set as the usual predetermined value ("A1 " shows 
drawing 1 5 .) and slip ratio becomes below this threshold about an ABS control terminating condition, it is made 
to terminate ABS control. On the other hand, when judged with not getting into the brake pedal 16 in T12, it 
progresses to T14 and the ABS control terminating condition in which an ABS control terminating condition 

becomes easy to be satisfied as compared with the time of treading in is set up. That is, a slip ratio threshold is 
set as a value ("A2" shows drawing 15 .) smaller than the usual predetermined value, and when slip ratio 
becomes below this threshold, it is made to terminate ABS control. 

[0043] When it goes into not getting into the brake pedal 16 similarly also in this example at ABS control, it 
judged with ABS control having been started by malfunction, and in such a case, the ABS control terminating 
condition is set up so that an ABS control terminating condition may tend to be satisfied and may consist of 
usual. For this reason, even if ABS control is started by malfunction, ABS control can be terminated promptly. 
[0044] 

[Effect of the Invention] Since it is detectable that the wheel passed the small obstruction of a road surface, the 
projection, the level difference, etc. simply quickly and exactly according to this invention as explained above, it 
is cancelable that ABS control is started superfluously. Moreover, when ABS control is required, ABS control 
can be ensured with sufficient responsibility, therefore the good braking engine performance can be secured. 
Furthermore, even when ABS control is started by malfunction, ABS control can be terminated promptly. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The outline block diagram of the antiskid-brake equipment of the car concerning the example of this 
invention 

[ Drawin g 2] The graph of mu table 

[Drawin g 3] The flow chart of data processing of false car body speed 
[Drawin g 4] The diagram of the map of car-body-speed correction value 
[ Drawin g 5] The flow chart of control threshold setting processing 
[ Drawin g 6] The graph of the table which set up the run state parameter 
[ Drawin g 7] The graph of the table which set up various control thresholds 

[ Drawin g 8] The graph of the table which set up the correction value of various control thresholds 

[ Drawin g 9] A part of flow chart of control signal output processing 

[ Drawing 10 ] The remainder of the flow chart of control signal output processing 

[Drawing 1 1] A part of flow chart of the control signal output subroutine of S53 of drawing 9 

[ Drawing 12] The remainder of the flow chart of the control signal output subroutine of S53 of drawing 9 

[ Drawing 13] The flow chart of drawin g 1 1 , drawing 12 , and the control signal output subroutine performed-like 

in parallel 

[Drawing 14] The graph of reduced pressure level and the amount table of reduced pressure 
[Drawing 15] The timing diagram of antiskid-brake equipment of operation 
[Drawing 16] Phase III of the 1st cycle of drawin g 15 Timing diagram of operation 

[ Drawin g 17 ] The flow chart which shows the contents of control in case a wheel passes the projection by the 
example of this invention etc. 

[ Drawing 18] The explanatory view of the control at the time of passing the projection by other examples of this 
invention 

[ Drawing 19 ] The same flow chart as drawing 1 7 by other examples of this invention . ... 

[Drawin g 20 ] The flow chart which shows the contents of control for terminating ABS control promptly [ when 

ABS control initiation is carried out by malfunction by other examples of this invention ] 

[ Drawing 21 ] The same flow chart as drawing 20 by other examples of this invention 

[Description of Notations] 

1 Two Front wheel 

3 Four Rear wheel 

11-14 Brake gear 

15 Brake Control System 

27-30 Wheel speed sensor 

20, 21, 23 The 1st - the 3rd bulb unit 

20a, 21a, 23a Closing motion valve 

20b, 21b, 23b Relief valve 

24 Control Unit 
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T, itie»©«#lClSi;fcttl(l£Eft!lWM#**l~»3 
;^a-7h2 0, 2 1, 2 SiZ^mtrtZZLtiZ 
=fcD. fe&©«Htl. 2*±t«M»3, 4©XU7^C 
»f *W»ftdW. ^£DABSSsffi£fgl~Sg35rr> 

[0 0 13] n> hn— )l=L~y H2 4H &*$fejS-t 
>tf2 7~3 0TftU3n«*tt£ftK:£<r>Tgl -is 
3;^aZ7h2 0. 2 1. 2 3 lc£tt&IPiSi#2 0 

a. 2 1a. 2 3 ai'J U-7#2 0 b. 2 1b. 2 3 

rcmmm^mm 1 . 2 3. 4K:»j»*sf*# 

tS±5l:^T^5. ft. ^l~I3/t^a-7h 

2 0. 2 1, 2 3fcJ3t*S#U "J— 7#2 0 b, 2 1 

b, 2 3 b*5»lil3ftfc^l/-4t<*tt. S^© 

Ku>7-f>«^i/t7x^— >u >yi 8©U-tf— A 

1 8 atcM$tl-5o ABSjHMOTW&Kfct^T 

MJ] snf. H^coj;^tc^i~^3y\';u^n^-> h2 

0, 2 1, 2 3K:ktt<g>U U— 7#2 0 b. 2 1b. 2 
3b^*H«J#Sn. *^aZ7h2 0. 2 1, 2 
3©f|ffl#2 0a, 2 1a, 2 3 ai^^HfiSj^^nS 
©T, ^U-+^^H eWgg&^lCJftbTVX^-v 

> 1 9 *J «fctf»f|flilli!lWlffi#W&7'f > 2 2 

©flflfil, 2*5j:tf«|l3. 4©^l/-+8fll~l 

1, 2 43«fctf|g$fe 3 , 4\zmmtt J 3-ZtlZZ\i:lzt3.Z. 
[0 0 14] n> hp-;up.- y h 2 4tm o~J 

U-*W»o«lS*a^-r4. n>hD-;ua.--7 h2 
4te. **|j£-fe>U-2 7-3 0*^CD«^-A^f 
Vwl~Vw4{C*^T&*^^i©«jlffiDVwl~DVw4 
*«t^JO^SAVwl~AVw4***J¥ai-r«. HtlSBiDS 



o-jua-y h2 4ii #»a©wiHi«[»c»-r*^-igfi[ 

©i^^>yj>^WAt (#Jx.tf7ms) T»» 
;pa-7 h 2 4te, Rrr^©SSSfJ^a^»TbT. « 

©ia«c**3rS«[£ilTO £ # UttSfcBS 7 7 # F ak£ 0 iciS 
SS:7^Fak£ 1 izt&f£t&. Sfc, 3>hn-^ar 

^«>^3, 4 0pf*tttt'fe >it 2 9 , 3 0OM^i 

«fc &&&& #t&iiftnj&&« ct zmmmmm. t b tm®. <* 

[0 0 15] Mic, a>hD-;i/jL--^ H2 4I1 rftfe 
hD-^a-7h2 4(l *iftj£-fe >+>- 2 9 , 3 0*6 

©fcfw*&#»&«tt*tta*«fctf**a-fc>-tf-2 7. 
2 8 -e^m$nsfe*©^mi*i 1 . 2 ©*$iiai:*^a 

V r t* 6S 1 ~^ 3 f t >^;W:^^T©#X U 

/mu&fcm x 1 0 o^na. *#i§v r izurr&m 

T, **<DXUyy«l6iA**#<!4*. ^tc, P>hn 

-jun.--yh2 4«. w,\~ , mz^^y^)V(Dwm\zm 

3A'J^aZ7h 2 0. 2 1, 2 3 C*H"«*I 

>*)U\Ztt?2> P -y i7«^MaJC*3^Ttt, a > h 
p-;paz7h2 4H £-fSS l f 1 ^ >*;Pfflo«tt7 
^Fcnl ©^(HlflS:Hti[HltttLT-fe-7 Mit±T. ^ 
C*MVr LlfimmVvl£tfffife(0&t\r («7ttf. V 
r<5Km/H. Vwl<7. 5Km/H) «MJ£ > r«*5*& ! H 

tP-7^7^yFlokl€:*^ OKU-t-y hb. S§ 
J£bT^^tttn«P-7i7 7 7^Flokl*U \Z-ty h^n 

[0 0 16] P-y^^^^Flokl^'UC-fe-y NSntU 
fettntf, 0f3fe<Z>*«=<O<t€E- («IA.«**t»iifl[*«- 3 
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GC&^fci:*) Kin yi? 7 5 {fFlokUZ 1 fc-fey ht 
Z>. 3> hn-J^y h 2 4tt. Uytr??*/ 

FloklrtU ic-fey H^nT^SttlBfcfe^T. 
1 ft>*W7i-X77^P 1 A'7i-XV^f 
5CtyhSn. U 7 7"$S 1^5-1 #X 'J 

yy*Lfrt>ffiBsz«fcO*:*t»t€fC«l«t7 7yFcnl 

t>H«K ltd y >7Wfe®mtfftt>nz>. mmyj:-x 

7h2 4ll *P©jfefrttte»Cf&i;TRj£Lfc*<«r©tt 
»Lf^it, MftftlittBft*>?M 'J y^t<Ditmz 
ioT. ABS#fflWI4St7i-XO, ABSftiJ 

*tS6-e**7x— XI I - *JEEJKSBT*S7x— XI I 
I. tMlTM7i-XlV, tt£ft0>fiM$Rtt 

-e*S7x-xvsrS*?-rs«t5fc^:^Tt»s. wte* 

[0 0 17] uOlT, n> ho— h 2 4tt. 

3L-x\zMfo\sfz.Mmm.Mmmn*'% 1 ~sg 3 a;ux:x 

-•yh2 0, 2 1. 2 3 (C*fL-T*^tt5^T-2>. utile 
±0. il~!3/^Xa--vh2 0, 2 1, 2 3©T 
ffi«K*tt3fl«ffl#«c*M&JE7< > 1 9 a, 1 9 b& 
.ktmfilfflfrteftiJf&ffi^'f > 2 2 a . 2 2b ©frJKjffi 

MzumzntcK)-?*. mn.im**w9L mm^) © 
*js*te»ct?^TBiwr*. 5fe-r. us i ^-v >*)md® 

^•©ftIj£«Vg£ICgl>T, 8§ffi»&GM3cMuia^#3 
5 0 0ms©M'7i:100ms(D^-f7t^ 

ffl^, JDaw^Jbnjiffiv g 5 

0 0 m s igj^T'H 10 0ms mz 100ms &•?©*:& 

Vg = KlX [Vwl (i) -Vwl (i-100) ) 
ttl 0 0msSIC5 0 Oms ©P^©*^)*©^^ 6, 

frj&z&oMmmv g&mw.znz>. 

[0 0 18] 

Vg=K2x [Vwl (i) -Vwl (i- 5 0 0) ] 

iiss. fltigB©^*. vwi (o izmm&oM&m* vwi 

(i-100) it 10 0ms ffi(Dl&mm. Vwl ( i - 5 
0 0) tt 5 0 0 m s Sa©**&j£. Kl, K 2 «**F3f;£ 
©/£&-?&£„ i(ES&ffi«^ScMultt, WKWctoiC 
**fc:*^ji Vwl £:^©JiDj$^V gt^ffl HTH 2 IC^ 



U SSSw=l. 0-2. 5 Mi U SSMw 

= 2. 5~3. 5*<+#*CffiSL/. SSffiu = 3 5~ 

5. oj5*K**«wffia-r«. ?g2^>*;u©s& 
®*affRMu2£jftti-r**£i;:tt, *«avw2Sffl^ 

TlfHEWHSSKJUtiU *3^+>*;U©ffifl««ftMu3 

»SIII/tt.J:H. *{fc>iV r (omM^mz-D 

hP-;l/OL-y h 2 4(4, ftlf-i'*»*ii* (S2 
0) . *l:t>D-2 7-3 0^6(0fl^if:«av 
wl~Vw4©**>&SJft*lfti£Vwm*iStJ*L (S2 1) . 
^tr*iU*:«ijiVwi©-y->XU >?mfflA t SfcD©ft 
B5#lfi&£fl5fiAVwB£J|tttJ-r5 (S2 2) „ 
[0 0 19] ^(C, a>hn-JWr7 h2 411 S 2 
3 tCiD^TS 4 (C^-TV -y S JWMKSBMMll (H 1 ~ 
*3 3=-v>*;i/©&ffl**©*/h«) {C#JST3*#jI 
JflEttCV r SrSc^tBU S 2 4 (Cfe^TgiS#«j$^ 
ftiAVwm^liliCVr HT*§))^l«t§. 
•e-©fijj£©l&*. *tt3£fc*AVwDn5«*#a*iIEtiC 
V raTTftStWJebfciSICtt, S 2 5l:6HTt 
flcjSV r ©W0«*»6*#S*tiEtf[CV r«J¥Ufcfit* 

ffiCVrK*Dfc0f3t©43ET7«^-r*IltC&*. - 
7j. 3>hD-JHZ-yh24li S2 4l:^T*S 
aSMbSA Vwm*«*(*:S*tiEit C V r J; D * H £*J/£ 

S 2 6H*Jt»TS«*#^V r^6«S>*i# 
j£Vwm£«3SL-*:tt;ft*flf5£«VO Sk±fr&fr&m? 
-5. ^£0. «Mt#*l&Vwni£##:aVr iOlHIfc** 

Icte, S 2 5(C*^T#frjiVr ©Ml9ffi^&*^M 

[0 0 2 0] MIC 3 > hn-;pa--v H24I1 *i« 
*«avwmi:*#SiVr £©Mfc*S&Hi*a*&^£# 
1C«, S 2 7 1Z*5liT*ii5*lljtVwmS:#^Vr ICB 
tM?.. C^IT, »M©*#:jiVr **ft*d^Vwl 

~vw4ir^CTtJ->xu ifmmA t rttcsiwanT^ 

©7D-ft- hii6~08 KSHT8t9rr*. 

i©$ijPL#^fi©ts:S5asii. &3-*>*-)imz®.tL 
bTsfeff*n*««, uuTU, ^Bfr$iffl©^i^^>^ 

hP-JUi-y h2 4tt, S 3 0t#tf-?£IW 
*ICS 3 1 ICtJ^T. 0 6 tC^-Tcfc^IC^jS^tSS 
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2jWM?Sft-5. fMMKffittM u tt, MMMfcMul 
~Mu3(D5^©*'h©fc©#>6#tS£n-5*\ 06 tC*3 
t»T, Mu=lBWWI, Mu=2Htf*MI> 
M u = 3 ttKMftttttC4B£g-r«. 
[0 0 2 1] B»7 5^Fak*«lkIS«ffi**-ri 

Ctvh4nTH4t*Ktt. 0 6 lC^T<fc5IC. 
j£Vr ICJ&bfc;£fTtK<SA7*-7£3iiRT3o £©« 

lZ7h2 4ll S3 2K*3^T. 0 7 IC^T b £ 

t^Itl/TB. 07tC*fJ;plC, 7i-XIA^7 
x— XII^©«J*W3tffl© 1-2 (f WWififf UfflifiB 
12, 7x-XII*67x-XIII ^©«J«l*iJfeffl©2 
- 3 +ffl#X U -y 7°* b S t^ffi B sg, 7 x— XI 11*6 

7 x -x v*><Dvmn&m © 3 - 5 * r B i^ jss b # 

B35, 7i-XV^b7i-Xl'\0Wlffflffl5 
S < fc* «£, OS 0 SSffi m jjS/J\3 < fc-g, af 0 G tcifi 

7h24(i Mftftm/tv ti'T'pm&mmi&m 

ffl<DLM2 2rS^bT^Si^tC(i, 07©$fflb#t^ 
fiSISST— 7;HC*5lt-5>LM2(Dlf (C^Tcfc^lC. 1- 
2 «t»IHIJ*8fleL€r(r>«B 12. 2-3 (f lffl#X U -y X¥ 
L,#^ttBsg. 3-5tMKi«l/t^iB3 5. 5- 
1#XU -;/X*b#t,MiBsz£bT. -0. 5G. 9 0 
%. 0G, 9 0 %©£ffi£**&*tB-rc: ticks. 
[0 0 2 2] ^ld. 3>hD-;i/aZ7 H2 4(l S3 

yh^nil^^^filfL. Yes t^JSbfctff 
KteS 3 4lC*5^TS?S77^Fak^0 IcK^^riT^ 
S*»5^**J«-ra. x-CDW^CD^*. ffiSSX^XFak 
dfO0££tt. S 3 5IC^TbTKft-k>+>-2 6T*fetU 

snfeftae 9 o° .fcD/i^i^s^fJ^ 

U fta0<08»f«;f&«9 0° J;9t>/hS<£:H4:€rC 
«, S3 6IC*5^T. teft0IC^bfc$IJPb#trifit©ffi 
IE*affl*fr3. CW$d^b^^M«5fflIE«lS«. 0 8 Id 
bfcSiJH b# ^ffi.«IE?-X;HC*^Tfirt)nS. 



»f^SO**lr>i:*0»)»fett**«rSftK. 2-3* 
W#X'J yX^bfr^fiIBsg*5cfctK5 - 1 *|B#XU s» 

-3*711 yX*SL§TWifiBsgi3«t:tf«**©5 - 1*7. 
'Jy7 r *b#l»fitBszi:bT88SSn*t*K:. 

T^So n#&g>iEf& (77^Fak=l) ©£#. A> 

H;n»f^a*</hs«r»i^©*Ktte*« , r*AK. 2-3 

+ ffl# X U y X$ b # & > tt B sgfc «fc 5 - 1 * |SJ# X U 
•yX*b#U<lBsz*6** 5X£«*bfctt*«, 
2-3*XU -yX*bi*^fiiBsgi3j;tfftj&©5- 1# 
X'J yX*Pb^MiBsz£bTf§:5£$nT^3„ #IC. 
S 3 5©Wj£l8*A*No©<h#K:fi. WEft+Wb^tJ 

ir&s. 

[0 0 2 3] — 3> hD-;UOL--y h 2 4 IX S3 

4 iCfc fr>TSB 7 7 X F ak*U IzWilZZ tlT ^ * i«5t 
bTi^lClX S 3 7lC^fTbT0 8©$Wb#Wi1i 
lE^-XJUcfi^T, Blft75^FaktKft© t©H» 
IC&t^T. 2 -3 4>m^X'J yX*b£^fiiBsg:J3<£tf 

5 -1#X'J yX*b#lifltBsz**^«IEbfctt*. 

© 2 - 3 4> W# 7 U y X* b €T H ffi B sg*5 <fc 
©5- 1#XU yX^b^ttBsztbT-fc-;/ hXSli 

maaaa^frsn. *ic, s 3 steis^xmsommL 
#^ttffiiE^-7;nr«^T. 1 - 2 *ra«iigb€rn 

MB 12*6 1. 0 G£MSb£:ffi£:**§© 1 - 2MM 
Sb^ViffiB 1 2 h-rSfflJEffia^fT^. C 

ntt. SBS*IJS«IC*5^T«, *^iS-t>-y-2 7-3 0 

^Rttms^u^-r^fcie), ftijp©jt£;st!fe^a6i±T^ 

IC, 3>hP-;Uo.--y h2 4li, S3 3IC*^T^JS 
tt»IMu*t3T?a^tflSl/fci*l:B, S 3 5^ 

tlScfc'OlCk^Tt.iS. 
[0 0 2 4] ^IC. Hflte7x-X*^bT#7x-X 

7J«i«tCt3t>T, Igl^^^tfiJtbT, 0 9~0 
13©7P-ft-hi, 0 1 4~0 1 6#jlbOOltt 
BJXSo C©ffia«. CTx«4msSI'iMIDigx.$n 

ftwic, saf-^/im^sn (S4 

0) . i^lCS 4 1 iCiJ^TXb-^X-f '7^2 5*ON 
*S**J^$n, -€-©*iJ}£AtNo©£#»4S 4 2 $:igT 
U7->b, WBEW^Ye s©tSI4S4 3IC^3^T 
*friiV r atjJffcttC 1 (WAtf, 5. OKm/H ) J^T 
T, *o#«BjSVwl*Bf^ffl («it«. 7. 5Km/H ) « 

m^ntc^mx\ ab smw<D>&&&fc^tztbs 4 2 

7— >T-5*. S 4 3©WS*«NoOt#ttS 



(8) 
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4 4'\»ffT-5. S4 2T1J, 7i-X77^Pl. □ 
yi^^Flokl. mmyyifFcn\ , 77^F^0l; 
**'Jt7h3n. *©»S4 0^'J^->t4. * 
C. S4 4TMi, ay9 7 7i/Flo\LltfiOfr&frm£& 
tl> ABSfMW^iMT*. 77^Flokl*«0©i:€rttS 

4 5^»frbT, *ttav*l©«jg«DVwl (fib. D 
Vwl^O t-T*) iO^SfDO -3G) «T 
*5W(Saft. ■€■©«£*« Ye s«)i#eS4 6^ 
fff-5. -7j. S440«SA?NoCttliS49^ 
ffT-5. 

[0 0 2 5] S 4 5©*J^Yes©££tt, S4 

6Kl*t»TDyir75^Flokl35«lK-fey hZtl, JfelC 

5 4 7 K&^T^^P 1 #2 C-fey h^nt7i-X 

II (HE*oflW(i!)7i-X) KStfrU «:S4 8l: 
T^x-XIIfflK^J&KSSnfcfWKIiWWe^JBl A* 
h 2 O^ffi^jSn^O^U^ — >f 5. A B 
S$ijffil^^f«. 7 5£TlokI*»l IC-fe-y h L/T^fc 

S44^bS4 9^frl/T77^P1^2^ 
M^U 77^PlA52OtfBS5 0^ffL. 7^ 

lAt2Tii^tfBS 5 4'v.&ffT£. S5 0T 
tt. X'J -yX^S 1 **2 - 37U X*L£VM» BsgJX 

S 5 0#><E>S 4 8^fTt"S*^ -?-n$^0 3iLT. X 
U 7 7*S 1 7^L^M6Bsg{XTlC&£i. S 5 0^6 
S5 1^fff-5o S5 1tC*3^Ttt, y 7 t/P 1 #3 

(c-t-y hsnr^x-xm (ffi©7x-x) tc^fT 

T5. S 5 2i:fe^T7x- XIII ©!»$&&©«£ 

i®P#ffl£XJ^>bt-3Xc&!>©^ VTAt'Jti/ N&X^ 

-h^n, ^ics5 3t«. xx-xiii <D%><Dmmu 
wmmbmi ;w7a- 7 h 2 o-vtts7j£n. -t-©«u 
^->-rs,, fiu c©s 5 3©-y-^;p— ^xcoi^t 
tt, 011-01 3 fc»v>T«i£-rs. 

[0 0 2 6] S 4 9 ©¥lJ5t©i&£*, 77^Pl*S2f6 
S4 9^?>S 5 4^fTbT-7^^7*P 1^*3 

frU i982*iJ3e*«No©i:€rttS 5 9^»fif-r*. * 
tC> S5 5TI1 «j££DVwl*«3-5'*'|HIift££L# 
VMiB 3 5JCHLl^5*^J^^n, llfl©^ttNo 
£*9£Sft*fc«>. S 5 5^e»S 5 3~4*ff?S#<. * 
n£ife£D>§bT. j«i&DVwlj&<b*tr>ftB3 5fc«fL 
<&3£, S5 6'M£fTU S 5 6 (Ci30iT7^yP 1 
**5fC-fey hSnt7i-XV (MEE*£©&&©:7x- 
X) IC^fT-T-So *»~. S5 7Ki3HT, S5 3©itX 

;u-5 L >T<seffl2n-s.7 7^F^ojru-fe-7 ^ns. 
iwftf&ni«*ta«ss i n^xazy 1-20 ^tiiXi^n. -c- 

©»'J^->fS. S5 4(OflSTNoffltS 

tt, S 5 9(C:fc 1^X77 :XP 1^*5 ^SfrWStU -?-© 
flWe s ©i#ttS 6 O^&ffL. £XcNo©<h£ 
ttS 6 7^fT-T-5. 7^:XP 1 #5 5©££«. S6 0 



(CiJt^T. 7.U 7X$S 1 #5- 1XU 7X$l#WI 
Bsz£t±*»5*» ! PJ5£*n-5. 

CO 0 2 7) «?J[)©5^«No tWSgSft-STttf), S6 
07^6 S 5 8^fTT-5 (D&BK) 31^.1". fit, 7i 
-XVtCfc^T. XU-yXfS l^itXcbT. S6 0© 
«£A«Ye s t^tS 6 l«*4Mr U S 6 1 K&tA 
T, X^P lrtU (C-tr y KSnt7i-Xl (ifl£© 
7i-X) K^frU fr^>Mffi,y77'Fcn\ tfUZt.y 
h$n«.o S6 2(C*5^T. 7x-Xl (flUffi© 

7i-X) ©*D»!fc:3lff*n*lD»l3&«ffi©3lii(iflE«rW 
^©SUtJEEI^WTpzfi. S7 0tC*5 
^TiRJ|CaniB1*SnfcilleFU-f i/;KOiiJINfl«|T i tc 

l3j*U-ty h«X^— hSti. %l\ZS 6 4t*HTi"f 
VTl©7J^>hWffiTl^S62 Trf££ $ ftfc3&«9JEE 

pz^T©t^tt> S6 4^?.S6 5^{tL > S6 5IC 

^^T7x- x i <DwmM.mm<o%>\z^tbmjg.-znrzffl 
mummm^ mi/w^a.-? b2 o^taxj^n. 

[0028] ^tc. 7x-xn:g!fft(:«. S59© 

*te#No£ft.5fc«e>. S5 9^e.S6 7^ffU S 
6 7fCfe^T7^^P laU^S^TOtSn, 77XP 
1**1 ©££te. S 6 8 iCiSHTflajtSDVwlT^ 1- 
2«t»|HJ«j8£U*V>ffiBl ZgTF^SfrWtU «SJ© 
f0«S^Nota5fc», S68*6S64 
'v&ff U SliiJEB#WTpz©igjiMfC«S 6 4/5^S6 

7x-Xl IC^fm tl«9JBE^MTpzj&«iliia-rSt, S 
6 4roffl^^No,i:7i^Xc«), S64*6S6 5 M£fT 

iT7x-x i ©ttfcffiroAK^aRjesnfcifiiftfWffl 
is i ;\*;uxn.->y h 2 o^tux7$ n, ^-©^u 

5- ->-T-5©£iSi dig-To ^C»C, S6 8©Wmes 
tftSt, S6 9l;i3^T77XP1^2II-fe7h$ 
n. *CS 7 0 tCt5^T^<VT 1 ©fH^fl^FlBIKSlrJ 
T. ISIE^T i (7X-XI0W J^RIICSnTE 
tSSn, -?-0^S4 8^ffT5„ u5lt> ABS$iJ 
»©BBi6«. 7x-XIL Xx-XIII , 7x-XV, 
7x-Xl, 7x-XIK 7x-XIII . • • - ©Kit 
aatiM^KEoTSfcffSn. S4 3©WSTYe s 
tfc-ofzD. yv- +X< -^^2 5*«OFFI:ftr)fc0 
t5i. ABSiaW^HT-rS (01 5#M) . 
[0 0 2 9] S 5 3©ti-X;l/-5 : ->{Ct3^T. 0 

1 1~01 3.01 4~01 6 (CSt^TlttBUT-S. ^1 
1M ^;U© 7 x-XI 1 1 ©MJE«. 016fC^Tct^ 
tC, WleI~5[5|B©5I5IIC»ttTF s 1XWlC, UU-7A' 
)VZf2 0 b*M<^fe3lff*nS*«, ^0©^EEtC*5 
tt3iSEES;te. A';PX2 0 b©BB^ratf^$n5. 0 

i 4tc0^b/z®i£b^;u • jams©?— X;nca. § 
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tiStgtHJbS. mii^^^DL, DM, DS, DV 

k3^DV ffltt, MEI/^k 
k2^DV<k3<Dtt, i^ffil/^U 
kl^DV<k2(Dtg, fltel^U 
DV<kl©tt, MEE!"^ 
ft, MAfcf, k3=0. 25V r, k2=0. lOVr, kl = 
0. 05V rT'JiS. 
[0 0 3 0] Z.<D^o\Z, 7U7^iSmi*«ia«I 

«<h*>e.«ffi^ScDv*t*^$n. £©*ffi«»DV£ 

$#aVrt*6«ffi^DL, DM, DS, DVS 

ttuu-7A*^^2 o h^<umumm^^\hti-t^ 
fct^T. ftwc s 8 oiz^rmi£m^DvtUf£u 

1 #0^£/&^j;£U "7^^Fcnl ^OtfeoT, 
■tJ--fi7;KD7x-XIII T«. S8 2t#ffL. S8 2 
~S 8 4tC*5^T7 7^FlC^V^T<D*IJ^^*ff U ft 
«07^^F*tocD<h#«S 8 6^fTD. SJ[sIi)£ffi©ftI 

#{C(i^EEB#f B n 6ms) (DllIT^O, UU-7A'J^ 

2 0 b$8msX«l 6ms©WM<$<J»m^^lli^^n. 
^tCS 8 7 {C43^T75^F* 1 (C-t-y h^U^->T 
S„ Hftga^^FrtU (Ot^iZit. S82^6S88^ 
3£ffLT, 2®Bffi!E<Dj%l£mtf. M)Il'^l'til4 
OY7^i:S^T)II$n. 8 9 IC&^T. S5 
2 ^ - h b ^ < V T (7) ff-R#P$ ID T ifi 8 ms Kltt o 
A^S^JjSb, T=8msl;r&£.i:, S 9 0 icfewriME 

nwmtizn* -xizs 9 1 K*n-c:75f F*2tt5/ 

[0 0 3 1 ] ft. Kffiu 01 4© [ft] 

Kfe*c©£5fC. 2 0a«)EE©«JES^+ 3msfcttmi}U 
WiESnS. &tC, 77^F = 2CDi#(Ctt. S8 3A» 
?.S9 2'M£f?DT^< v-T©stP#B#^T^4 Oms^S 
Ti^JJtU T<4 Oms^^'J^ — >T-5©£i&i0jg 
U T=4 OmstCte-gxi:. S 9 3 \Zti^T 3 

n, 9 4fc*V>TlttlE©«BESmiHfc*tt l J U- 

7/^7*2 0 b&HKfflfMB^JWtiaSft. #(CS 9 5 
tCt5^T7^yF?:3ir-t>y hiU?->T5. OS 
D . 3HII©iE(l ^•f7T©X^-MB*&»4 0is 

mj&vitm&fr<E>&nt<nz. ft, 014© tai tie 

0«EE«**+2is«ttlttllI»jE3n*. *C y^iTF 



DV=X'J77"lSra+kcx Igfttt 
ft, ±SCIC:*^T, X'J y7'iSma (*«:aVr-$ 

isavw) . k ctems©5£iscT&5. 

= D L . m&U'Ol'*:) 
= DM, 

= DS, («BEU'^/W 

=dvs mmu^ouwh) 

= 3<Dt£iZi$. S8 4frbS9 6'\^fTL5''1'VTO 
W-^HT*«8 Obsj&>S**MJ£U T<8 Oms©IBJtt'J 
?->-tZ><DZM0&L. T=8 OmsK&St. S9 7 
tCU^T4@SMflE©MEEft*^ ^J£U^JP£:01 4© 

^cstiTaitffan. *i-s 9 8kh3ht*&se©« 

JEESOl^rW/fttU U-7;^7*2 0 b£HK ftOTffi**** 
tti7j£tt. *l:S 9 9 11*^X77^64^2/ h« 
|J^->TS. -PSD, 4[5IB©MEE«, ^-fTT©7 

[0 0 3 2] :7^F = 4©£:i*tCtt, S 8 5 3&> 

<E> S 1 0 O^&Tt LT^'fVT©tHI#R#rB']T*U 2 Oms 
j&^j&^JtU T<1 2 Oms©ra«U^— >-r-5<DS:^ 
DiMU T= 1 2 OmsfC/tE-gxh, S 1 0 1 IC&IAT 5 HI 
BJ*ffi®«E*A*» HEl/^tHl 4©VyX£St> 
TSSS^n, 1 0 2(C*t/iTWS©MJEEftCD^ 

fc*ttU U-7AJ1'72 0 bSi<$liWttlA3n. 
^(CS 10 3 tC^T^^F^O l:Ut7 

7$0, 5dIB(D^mti, VTCDX^-h 
BRteftl 2 0isSiBLfcl5&*>6^?T£n*. S 8 1© 

21M ?M^CD7x- XIII ©££«;, 012CDS1 

0 A^Wfr-fZo S 1 0 4~S 1 0 6tC*5I^T, 7^:7* 
FCOV^TflteL, ftW777*F^0C0t^«, S10 
7^»ffUT«IllI«ffiO«JESjS«iSiJ|tSn*. fib, z. 
<r>m2^-^{7)V&M\z^x\t. 0i4tc^TJ;5tc, 
^0Mffi©M/±afe«fltl/^;U<i:0 1 4<7)V^XtC»Vi 
TmWZtlZo 'AiZ, S 1 0 81C:J3HT, -?-©i>iS/£S© 
B#ffif£tt'J l J-7W7'2 0 b*BB<«d»«^*tm*S 
n, *ICS 10 9 l;*^T77yF$l K-fcy h^U^ 

->-r-s. ft, KiBtf*«H^t#tt. *ani«ffi©MiEft 

*<+ 3ms^«lni*tiESn*. 
[0 0 3 3] ^IC, 77^F^lffli§lt S 1 0 4fr 
e>S 1 1 O^fTbT^-fVTODtfPtBtKTAM Omsfr 
S^fJSb, T<4 OmscDP^ttU^— >-?%<D&mK>M 
U T = 4 OmsfC^E-St, S 1 1 1IC*^T2@B«EE 
©«ffiSjft«, iiS)E^^t0i 4©Y7 7'l:S^T)«g 

-7A^7*2 0 bSBB<ftWm-9**tB*Sn. *ICS 1 

1 3CfiHT77^FS2Cty h^'J^->T?>. "3 
*0. 2HIS<Djai±«, ^-f7TOX^-MIJJ6«4 0 
msiSjlUfcWf^e.|lfT$n-5. ft. J&iBM*«fiV»t# 
«, 2 0BetR©«ffi©«EEa*<+ 2msfcttiiWlE$ 
n-2>„ ikfC. 7^7*F=2©i^tC«, S105*bS 
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1 i 4'\gPfTUT^-f -?T<DsYmm$Tfi*8 Omsfr&fr 
«5£U T<8 Omscr>r«fl« , J^->-r-5© : £^DjIL, 
T=8 OmslZttZt. S 1 1 5\Z&^T3®B$$i&.<Dl&. 

tl» ^(C S 1 1 6lc4D^T^©^Jxft©B#F B 1ActtU u- 

7A-;^2 o b^w<s<Jiaifs^^ai^^n. ^ics i 1 

D, 3@S©^J±tt, ^-f TTOX^- hF^^8 Oms 

[0 0 3 4] ^tC, 7^;7*F=3©<h£{Cte, S 1 0 6 
*bSll 8^fTbT*-f VT©fH$P#F B 1T#U 2 0 
ms^SA^JSgU T<1 2 OmsCD^^U ^->f £©£ 
^Oill*, T= 1 2 OmstCft-Si, S119l:*l ( >T4 
[5]B«ffi©i«/x*/^\ iEWtlH©?'^!:! 
^TiSSStl, 1 2 0 (Cfc^T-^CDiaiEESCDWFf^ 

fc'tt'J 'J-7AMI/72 0 b&F J B<$iJffllft^ta*$n, 
^tCS 12 1 tCiS^T^^FSrOCJ-fe-y h&U?- 
>-T-5„ 4[HlSCDMffi«. ^-TVT©X^-h 

ffl%i'& 1 2 Oms^j§UfeB#**^*fT$n^o C.;iT, 

ssffi y ufrzi&ii tzMmLtc£ o ts.m&<Dttm t L 

T, 01 1 til 2©-tf-X;i/— ^>£MfTbT, 013 
©■y-^— ^>36«3lEfT*n*. S 1 3 OCDfllStC^O. 
^-f VT©fh^f^T*i4 Omsi&j&iKUCKi, U^— >T 
£©£ifeiDiIU &»CS 1 3 1 (C&t^T, 4 Oms^T< 
8 0BS*»5*»!pJffiU» -t©tiJ^Ye s©<h£ttS 1 3 
2^fTT-5o S132Tlt SEU^DL^S* 

iz\t. s 1 3 3\z#^Tmi0imzmE.Tz%>izmM&)\z 
u o b*H<iBHifi^**a**n, •?-© 

TUT. S 1 3 2©ffl5£^NolC&-5>£. S 1 3 4 IC*5 

[0 0 3 5] ^tc. T^8 0msf::&£<h, S13 1^b 
S 1 3 5^fTb, S 1 3 5(C:fc^T, SEE l^Jl^D 

st>&&rct;£. s i 3 6icfei»Tattwt«ffi-rs*c 

SttttlzU 'J-7A';^2 0b6i<M»Sf4«Ui*$ 

^;l^{gTLT. S 1 3 5©$lj5ea*No SI 
3 7 "T-So S137TH «ffi!x^;P^DM^S 

L . mi± WOMfi D M TME0StK^*fc^ S 
Ir>£*lcf2. S 1 3 8 \Zi$^Tmffctfi)lZtfil£-?Z>-g l \zm 

jWSTLT. S137CDW^Nolca;5t, SI 39 

n, t<D'&*) Z. £i[±»iMLfcABSIW 

WOfMJCtmT. ilft^HUtt'SABSai 
SrWcUT, 01 5©^-f A^-h£#UL-PO|&W 



T-5o *^«f©ABS#«»*fi8K:*5^T. 

y)l 1 6 OBiiSfft: ioTK^ UfcW»JBE**»* Kit 

JEU £flM&l©¥lft»Vwl©£ft;* (MiiSDVwl) 

3 G\zmvrzt£\ziz. iift^wp^?? 

7i^Flokl*U fC-fey h£n, ^©S#£iJ t a*>6ABS 

[oo3 6] ^<DU^m!^m.^(omi^ vmz&^t 
si, *ii«ji«DVwi, *njinaflEAVwit#a©fBi 

WUfTHitjWttSESn. 7x— X 0**5:7 x-XI I 

K&S. X'Jy7*Sl««, 2-3*rJJXUyy*ba- 
^«Bsg«fc0ftT-rst7x— XIl36»SIII C^frU 
U U-7#2 o b^SBCck^lc^BW^rroStEWttT? 
ON/OFF^n, tommt bfr*>MWlJZ&Wife<D£) 
BBT«^UT©J«i73^^tceTb, ffitt 1 ©0te#a« 
@«Ul&«>-5. MIC. fflftffi©«EE*«tt^T**&«»« 
DVtfl^Lt^lB3 5 (0G) £Tr<g;TLfc<h£tC 

7x-xiii iphv\zwn\s. ^<Dmmt cfrzm 

feUTXU 7 7"$S 1 - 1 X'J >y fT^tt Bsz 

H±Cft*t. attt^v^Fcnl *U iC-fey h£ft, A 
BS ttWtt. B#^iJ t d 5 fg 2 tM 9MZ&ft?2>. Z. 
©££, ^$fJWlC7x-Xl iC^ff L, I©7i-Xl 
^©»ffS«Ctt. MIB#2 0a^ Wffi©J;'5tC. M 

fc«ii|ffimrlWTpzOM. U U-7#2 0 bffltt^TrF^^ 
#2 0 a*U 0 0%©fa-f^$T»nT, fflffl)f£ 
*«»4aS-Ci8ffiS n, d ©3feii£E«rMTpz<Oil5ia»tt, 
ffiffl#2 0 a^ifffCfa-f-C^TON/OFFSn 

?LT, SS 2 it-f i7;l/^©^ffifi^fC*5^T«, f&Jtbffi 

[0 0 3 7] -7J. «2i*"f ^^fitftfc^^Tfe. ®« 

^MiiMu^fts^n. ^ne,©^«S8ffiMu 

57i- XVfC^J^T. 0<Jx.tfX'J 7 7"$S l*tL#Vi 
ffi B szJ; 0 ^ # ^ <h ffi^T t IB 3 1M ^ ;W© 7 x - X 
I iZ&ft-TZ. *^*WOABSftdflHCfc^Tf4. 01 
1 tC*T<fc^lC, ^7^^Fcnl ^*0, 0*0, mi 
*-f i';U©«ffi7'x-X©i:^, &m 

«E©Mffift&frrSft cj u-7A*^7"2 o bommm 

8ms, fib, ftM©t^ttl 6ms) {CKSLT^©^ffi 
Sa6fTf?.©-e. ABS$iJPM^B#©T^^7.'J-vy 

*^*$ii3i^)i^©«#^stt-r(c. ^s«/Mfiom« 
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TWlW-fZ* a>bU-)l3--yb2 4\Z. AB 

ig (Giim^^aas) .to^ff^f-s^swwrra 

1. 5GS-e*ftbfc«fc5&«^lC«. *I*Ufi£©IE© 

ABS$OTM$&KfflD0£-3G^S- 
5GfC^HT3 Uf7^S3), dtll'cfcoT. AB 

[0 0 3 8] -€-bT, n>l>D-;UrL--y h2 41J, * 

»»i«3iffl[*«*5esnfcHiSD o ^m^x. ab saw 

77i/F©I$ 1 (CiSSUT (Xf7^S5) , 2EIB 
©«ffififtf££ffF7iJT<5o Sfc. ±fB7.7--y7 p S 1 (C*5tt 

>ha-;pa=7 h 2 4 ^ic^^^F^' l T'&Zfr 
£5fr&mm?2> Uf7^S6) „ LT. 
©ffi*U T*-5«^-tC«, n>hD-;i/ZL--y h 2 4 

fi. ABSfHW£f?Jk-r-5 (Xr7yS8) ttfclC, 
77^FS0CLT'Jt7ht5 (Xf7 7"S9) . Z. 

W^tctt. ABS*Jfl£*ibTSJ;3l::«tafcbT^5. 
d© «t o \z VTMfemftZ** >ir;i/bTfe & t h t-t 
©®§S#ffil^©T;&5;&>££W«£i;fr^. 
[0 0 3 9] 01 8S:Z>*0 1 9J#ILT. *^B^CDft!l 

<Dmmm\z-D^Tmfflt%. ^aomx-it. #absm 
»+ K>ff£«±©#iiin*iss© jEogftw* ^ & t # 

C«. gflffiD 0 £^jgt"££?(CLTAB S$ffi©F?B#i 

jmiujfc* itA b s wwsiwis-rs ± 3 icttBfc-r a - ta* 

01 8ft#flHf-&&. #pW8&ffi©S£fi#l£iI 

«-£©«)§£ (ftcDiDiiS) **>o-c*»sna (0 

tz-otztZ. 0© B gPT-^f <fc -5 C4Bft>lC'?-a>M&ttr2 



tc. mtiitintfLmmtiEomt&QiCz (0©c$# 
atsnB^nsoT. ^a^titi^-ra (0©db&# 

fig) . LT, ^td^gHaiiUfc»^lCtt, ?§jgtC 

* o ±ifzmtm®<Dm*~fe<DMmm<DVim\zmz> 

(0©ESB#fia) . 

[0040] m<DA&<Dmtftmu'<)Wbc 

fttltl G£iH;L3Ha*&ffl$nfc*^tc:l3^T, * 

sza&ittf-vn) tffcttznrzt&frzffifemm (*« 

Tttl 0 0ms) 5:Ji®-rSST«, ABS*W©Mi& 

*©J(E-r«. T^t)^, ii9®7D-ft-M:fc^ 
T, Xf'y7"SllStfS12lt ±EB17 0fIt 
Xf77"S 1 3tC:fc^T, 3>hn-^ 
3.--^ h2 4(l ±3H©fcf— ^ffiP^{USnT^e> 1 

4) ct^lCLTti-5. tit. 1 0 OmsiiligLfc©^ 
ABSffl^H&*#£WEb&«£K:«. ABSiWfl 

*<BB*6sti4cik:tts. f©i©xf7ysin m 
l 7<Dya-^^-htmmizfttzo. l£S©l£ 

&mm*-mmiz±2<ts.r>T>b, 
z>mmfim^m&\zte, abshwwl^^i: 

MZffifemzmTLb 5 0msJ!il.F , qlcm^©<l^l*I(CAo 
tz \z it . #d te£iE4fc & <!: ©Kffi± © * 3 
*«0ittAfcpriEtt*«J«t»OTf. ABSSJffllS^^^Wl 
SfJTa. U#>L5 0ms ^MjiU^tC^^TfcfiM^* 

iss-ra z. t t bT*jffl$^^-r-5. 

[0 0 4 1 ] *i:02 0©7D-ff-hS:#IbT. 
Plljf^tCj; DAB Sfflfflfff$i&£tlfz^a~Z:h : jiji J $>fr\Z 
ABS»J»S»7S#*fc»©*!l||S»lWr*. 02 0 

t, ABs»nncAofc*»5*»**ij3e-ra. abssij^i 

ICAoTimfcf. T2(Cit^-. 7l/-^H6#lg 

WSSrff5©«, ABSWWBBi6*fl : cyu-*^;i' 
©l®a«, tJntl^t^bt^S. T*!/-*^ 
1 6 7j^*a*nT^n«» T3tCii*. ilS©ABS 
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iiE7i-x^WTi («*tfif» mmv 

3t«^CABS*0aH£»7T4«t5(C«^-r*. 
TAB SfflfflmT&#tff&iLV$!,<tZ?>&ti.AB SfflW 

HTfctt&afcjrr*. bp^. abssiwt^. & 
o. 3 9) mmvtz®&izAB smmzfej-rz^oiz 
[0 0 4 2] z\(D-m&m\zxn\t. yi/-+^yjn 6 

A*B*iiSnTt^t»0»CABS*ll»t:A-3!t«^tt. 
»»f^ K J; 0 A B s 1/mifi M16 3 nfc £ *| JE L , r © «fc 
•3tt«#lCtt. ABSfflfMS^ftttS. IfiOABS 

*>, jS^*»KABSftdW*»7S-&*;:i:*«Tf#S. * 
£02 lffl7a-?t-h*#IUT. ^Klf^fC^OA 

b smffl&mi&2nrzm-&-e*>m*>fr\zAB smm&K 
T-ZitztztfxDmofflffl&Biyi-rz. 0 2 i Kij^x, 

TteSX^-yX^-f. 9cT. Tl lfC&^T, ABS 

n«, Ti2Kjt*. 7i/-+^y;n6*matn 

JtlT^nii T13lCjt*. ii#©AB S Wfl?#$7$: 
#£12^-5. BP^, ABS8?J$P#l7&fr£. XU'^ 

mmm^m^<DWf^.m (01 siz&^x. "ai " x-^ 
&\zABsmm$:mT2i±z>£oiz-rz>. — T12 

*iJ^3n/t«^Ktt. T14(Cii*-> «i&P*£Jfc«UT 
ABS fWWfcT&frjWsfi £ U ^ < ft -5 <fc ft: A B S fMflf I* 
7*#£a£:&rs. X'Jy^*H«*ii1ir©Bffe 
fflLfcB/hSfcfil (01 5fc*stvr. "A 2 " T^rT. ) 
fcKJgU XU y74s#£©H«£TF£fc-3fc«£K:A 

Bsww&iirrsii-s.fcSK-t*. 

[0 0 4 3] C©^«5«C*V>Tt>PI«»C. XU-*^ 
X;H 6tfmfr&&.tlT^U^<DiZAB SfWWCAofc 

R»fP^«fcOABS«l«!**Hi*fianfctWffi 
U £©±'5 ABSf6WH7*ft£. MS 
«fc 0 A B S MflltTjfcfbPAft LB < ft *«t 3 KlKJ£ L 

-en*. zcDtztb, mWimz&QABSMWtfmt&zn 

TztLT*,. m j $>fr\ZABSffl'ffl&1&T-&-& ; bZ£rfT' 
[0 0 4 4] 

immmji^] &.±mmLtz^oiz. ^mwiz^nn, 
nmzfromm. mmz&mwh-ztsn&m. zz&m* 

A B S ffifl^PRtt^ni - tSrUPiB-T * ui^Tf 
■5. ABSSJW©&S5&»£K:tt. Jft§tt<t<5t 

miZABSfflW&fttZOZt&T'g, Lfc^T, fiff 



[0S©ffi¥ft.3fcBJ!] 

[0 1 ] *mM<Dmffi&uz&z>mffi(DT>Tz>*v h 

Xl/-*8e©«B§#l<;K0 
[0 2] tff-T'Wii 
[0 3] »«*#a©aWIMftffl07 0-^ir-h 
[0 4] *#:jg«IEffi©-7 -7 X©*!jl0 
[0 5] SIIILtHigfj8iffl7n-ft-h 
[0 6] ^fftta^^^-^SSiJBbfc^-^KOH 

a 

[07] &m.MW\s*^mzwtfe\stzT-7)ic>mm. 

[0 8] 4fiHW»U#ir>«[0*liEii*a9:«Ufc7— ^ 

[0 9] fflmmmhji&mvyn-T-r-ho-ffl 

[010] fflflrafffiafflSW^n-^-hroSfS 
[011] 09©S 5 3©SiJWfi#tB7J-y-^P— 
©!7n— ^-f — b©— SB 

[012] 0 9©s 5 3 offlfflmmnii-y-? 

©7n-ft- b©SSB 

[013] 011,012 tafcfr w«cHfT$n^$ijp 

[014] «flEW"<;i/ • MElf-7;i/©0g 
[015] 7>^X*>y KXU"-*«S©»lf1^'-f A 

[016] 0 1 5©Slt-f7JKD7x- XIII ©W> 
fl^-fA^- h 

[017] #»9!©HJSWc«fcS£E««£#*|j&*S 
il T -2> H © SiJ 19 1*1 ^ 2: S 1" 7 D - 9- -v — h 

[018] *«w©te©^i6«K«t*^je**iiia'r 

SI8©3?JP©IftSl30 

[019] *mw<Dt&e>mmmizj:zm 1 7 tisi«© 

[020] **W©te©^J6«K J; «fc 0 A 

BsiwwBBi&snfctt^Ka^^ABsiiiiiis^s 

i±£fc#©frJPF^£^T:7n-^- h 

[021] *^Hf©fa©^ssCTtCct^0 2 otra«© 

[f$#©tfcBJi] 
1, 2 ffitt 

3, 4 mm 

1 1 ~ 1 4 -jv—^-^m. 

1 5 7l^-+H»yXrA 

2 7~3o *tsa-b>-y- 

2 0, 2 1, 2 3 ^l~i3A*;P7aZ7b 
2 0 a, 21a, 23a r^H# 
20b, 21b, 23b 'J 'J— 7# 
2 4 3>hD-;H~.y h 



• 

#MW7-315195 



[Ell] 



[02] 



28 12a 12 



12b l ? b 21b_£1a 



I 5 




\y~"J 20 _20a; ~ 



Vw 

(Km/H) 



■Vg 



LO 



10 



LO 



LO 



LO 



LO 



LO 



2.0 



2.0 



2.0 



ZO 



2.0 



2.0 



ZO 



ZO 



3.0 



ao 



ZO 



ZO 



3X) 



ao 



3D 



4.0 



4.0 



5.0 



3.0 



ao 



ao 



4.0 



4.0 



4.0 



5.0 



5.0 



ao 



40 



40 



40 



5D 



5wO 



5.0 



5.0 



4.0 



4.0 



4.0 



5.0 



5.0 



5.0 



5,0 



5.0 



40 



5,0 



5.0 



5£ 



5D 



5X> 



5.0 



5.0 



5.0 



[06] 



[03] 



[04] 



^•S2 0 



Vr«#] 



m 

CVr 



1 2 



Mu 



Fak 


Mu 


Vr 










HM 1 


1 


/ 


*&« 


HM 2 








HM 3 








HM 1 




3 




HM 2 








HM 3 








MM 1 


0 


2 




MM 2 








MM 3 








LM 1 




1 




LM 2 








LM 3 



S22 



S23 



Mu fcfc t CVr 



V 7 - 




[07] 



S26 



Vr-Vwm^Vo ? 





X S25 


No 


X S27 


Vr^Vr-CVr 




Vr-Vwm 



> 





B12 


Bsg 


B35 


Bsz 


HM 1 


-1.5G 


95 96 


OG 


95 % 


HM 2 


-15G 


90 % 


OG 


90 % 


HM 3 


-1J5G 


85 % 


OG 


85 % 


MM 1 


-LOG 


95 % 


OG 


95 % 


MM 2 


-LOG 


90 % 


OG 


90 % 


MM 3 


-LOG 


85 % 


OG 


85 % 


LM 1 


-05G 


95 % 


OG 


95 % 


LM 2 


-0.5G 


90 % 


OG 


90 % 


LM 3 


-0.5G 


85 % 


OG 


85 % 




1#HJ¥07-315I95 



[05] 



1 y S3Q 
1 



T 



rS32 




MfPLivHl liiE 



rS37 



r S38 



I 



[09] 



PI 


- 0 


Flokl 


— 0 


Foil 


- 0 


F 


0 




c 



v^-xmw 7 A 
WOT* lift / ^_ 



*U85@* 



Mu 


Fak 




B12 


Bss 


B35 


Bsz 


1. 2 




<90° 


B12 


Bsg 


B35 


Bsz 


£90* 


B12 


Bsg+5% 


B35 


Bsz+5% 


3 


0 


<90* 


B12 


Bsg 


B35 


Bsz 


£90' 


B12 


Bsg+5% 


B35 


Bsz+5% 


i 


<90* 


B121jOG 


Bsg -5% 


B35 


Bsz- 5% 


£90' 


B12-1jOG 


Bsg 


B35 


Bsz 



[010] 




[016] 



Flokl r 

j— 4- 





(Pl=3) 
No. I ^^^^ 


j 


j 0 8 40 80 120 





(15) 



f*ffl¥07-315195 



[011] 



[112] 



G*EED 
1 V? 80 





S11 6^ t 



1 ^ 



-S120 



I 



L 1 



2®B»J£« 
8JES »» 



-SI 12 




_X-Zsi<»|Z]Ei_l 



[013] 




SI 32 



-^ K 40msST<80ms ? > 

] No ^S135 



( 2EE ) 



PL ? 



PL ? 

|Ycs /S 136 




SI 34 



S138^- 



S137 



DM ? 
j Yea 



$139- 



[@14] 

















mn 


DL 


DM 


DS 


DVS 






Oms 


8ms 


8ms 


8ms 


8ms 


* 




2©g&£ 


8ms 


20ms 


16ms 


12ms 


8ms 


** 


I 




40ms 


8ms 


4ms 


Oms 


Oms 


*** 






80ms 


10ms 


6ms 


2ms 


Oms 


*** 






120ms 


20ms 


16ms 


8ms 


4ms 








Oms 


20ms 


16ms 


12ms 


8ms 


** 


f 




40ms 


8ms 


4ms 


Oms 


Oms 


*** 


I 

& 
ft 




80ms 


10ms 


6ms 


2ms 


Oms 


*** 


40g*£K 


| 120ms 


20ms 


16ms 


8ms 


4ms 


*** 



[&] (1) * ft?mi& 

(2) ** tpami&M <*i£+3*flQ# 

(3) ***mmmfL <r>i&+2*w& 



(16) 



*#M¥07-315195 



[015] 



(a)Flokl J 




[017] 



[018] 




«rCABS<OTP*nT 

1 



C ) 



(17) #M¥07-315195 




